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THE MAKING AND FITTING OF 


ARTIFICIAL EYES ARE A 


SPECIALTY WITH US 


Not a Sideline! 


Experience gained through over 100 years of artificial eyemaking enabies 


us to produce and fit the very finest in artificial eyes. 
@ Made to order and stock eyes of glass and plastic. 


@ Our eyemakers and technicians travel to most principal cities. 


@ Our technicians are especially trained to fit artificial eyes to all 


types of motility implants. 


FITTING OF ARTIFICIAL EYES 
THROUGH THE MAIL 


@ Orders filled the same day received. 
@ Eyes sent on memorandum. 
@ Liberal assortment of either glass or plastic. 
@ Samples accurately matched. 
@ Superior quality eyes. 
@ Finest workmanship. 


WRITE FOR FREE COLOR CHART AND SIZE GUIDE 


100 YEARS OF ARTIFICIAL EYEMAKING 
CHICAGO 
DETROIT 
CLEVELAND 
KANSAS CITY 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 


NEW YORK 
BALTIMORE 
BOSTON 
BUFFALO 
PHILADELPHIA 
PITTSBURGH 
WASHINGTON 
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like July and Country Clubs 


It’s a forty-eight state tradition that July’s sun- 
drenched days and a country club’s breeze-swept 
lawn just naturally belong together. And the com- 
bination of Shuron’s . 


Brow line scares ana tenses 


is an equally appropriate pairing, wherever ophthal- 
mic service is dispensed. Think of them together— 


specify them together—obtain them to- 
gether from any one of more than 400 
Independent Distributors. 


SHURON OPTICAL COMPANY, INC. 
GENEVA, N. Y., Established 1864 
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THE BAUSCH & LOMB PANOPTIK BIFOCAL IS DER 


VISION 


WIDE AT TOP 


.. with segment scientifically 
“ Praped to afford 


atural Vision and 


mfort in reading... 


ROUND CORNERS 


unique construction principle on 


pe. The shape selected was the result 
exhaustive tests and measurements 
ertaken to establish exact segment 
and shape most ideally suited to 
ural reading habits. The Panoptik 

nt is wide at the top, to provide a 
¢ reading field, at the eye level 

urally used for reading. It has 

nd corners to match the round pupil of 
4 human eye. It wastes none of the 

lens in “blind” or unused areas. 

in Soft-Lite, too 


NO WASTED LENS AREAS 


A new Bausch & Lomb booklet, “Natural Vision,” 
tells what patients want in a bifocal 

lens, describes the characteristics which 

result in Panoptik's superior performance 
among bifocals, trifocals and special 

purpose multifocals. Ask your 

Bausch & Lomb distributor's representative. 


BAUSCH 6 LOMB 


OPTICAL COMPANY 2, NY. 


a 
| wapich Panoptik is based permitted 
igners to call for any desired segment 
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HE UNIVIS COMPLETE MULTIFOCAL SERVIC 


WRITE TO THE UNIVIS LENS CO., 401 LEO STREET, DAYTON 1, OHIO FOR DETAILS ABOUT UNIVIS LENSES AND SERVICE 
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Effective in Glaucoma even 
mn Patients Unresponsive to 


Ordmary Mootics 


Dependable, prolonged action, and virtual 
freedom from systemic disturbances are char- 
acteristics of FLOROPRYL that recommend its 
use in the treatment of glaucoma. Often 
effective when other miotics fail to reduce in- 
traocular tension, FLOROPRYL greatly exceeds 
pilocarpine and physostigmine in duration of 
action. Intraocular tension is reduced in many 


patients with just one application each day. 


Literature on request. 


Di-isopropy! Fluorophosphate Merck ) (DFP) 


Research and Production 
for the Nation’s Health 


MERCK & CO., Inc. 
Manufacturing Chemists 
RAHWAY, NEW JERSEY 


© Merck & Co., inc. 
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in ocular infections: Terramycin appears to be a drug of choice in 


“angular conjunctivitis, micrococcal blepharitis, 


ANTIBIOTIC DIVISION 


marginal blepharitis, pneumococcal conjunctivitis, 
chronic dacryocystitis, serpent ulcer of the cornea, 
infection by Neisseria catarrhalis and acute 
purulent inflammation.” ' Other studies indicate 
that “trachoma and inclusion blennorrhea respond 
well to treatment with terramycin.” * 

1. Mitsui, Y., et al.: Antibiotics and 

Chemotherapy 1:253 (July) 1951. 


2. Mitsui, Y., and Tanaka, C.: Antibiotics 
and Chemotherapy 1:146 (May) 1951. 


avatlable: Crystalline Terramycin Hydrochloride Ophthalmic 
Ointment, | mg. per Gm. ointment, % oz. tube; 
Crystalline Terramycin Hydrochloride Ophthalmic 
Solution, 25 mg. in 5 ce. dropper-vials. 


CHAS. PFIZER ®& CO., INC. Brooklyn 6, N. Y. 
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AO TILLYER 
TRIAL 


or “‘approximations of power” no 
longer enter into ocular examinations. With AO 


Tillyer Trial Sets, the total reading you obtain 
may be easily duplicated in the Rx lens actually 
required by your patient. The Tillyer additive 
effective power system compensates for such 
factors as: 

1, Distance of each lens in front of back lens. 

2. Thickness of each lens. 

3. Shape of each lens. 

4. Air spaces between lenses. 


AO Tillyer Trial Sets are also valuable in 
checking patients’ acceptance of prescriptions 
obtained with the Phoropter. 


The sturdy, lightweight AO Tillyer Trial rings are 
identifiable by touch . . . saving valuable time 
when used in a darkened room. A special black 
finish prevents annoying reflections. The rings 
will fit all AO Trial Frames having round cells. 
You may choose between two sets... 
Junior or Senior . . . in new office style 
seine cases with removable trays. 
: ae demonstrate the many advantages of 
INSTRUMENT DIVISION BUFPALO 15, NEW YORK additive effective power provided by 
Tillyer Trial Sets. 
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“OF utmost 
practical importance 


for prevention and 
| treatment 
4 > of eye infections 


# “No other sulfonamide now known regardless of 
ee its nominal killing power . . . compares in efficiency 
with the 30 per cent sodium,sulfacetamide solution 
™/~ 7 as actually applied to the eye.”* The solution rarely 
~ _ causes irritation and is relatively nontoxic. 
Sensitivity reactions seldom result from its use.” 
One drop every two hours or less frequently depending 
on severity of infection. Available in 15 ce. eye-dropper 
bottles. Also Sodium SuLamyp® Ophthalmic Ointment 
10% in % oz. tubes. 


Sodium $ULA\YDOphthalmie Solution 30% 
(Sodium Sulfacetamide-Schering) 


* Kuhn, H.S.: Tr. Am. Acad. Ophth., p. 432, (March-April) 1951. 


BLOOMFIELD, N.3. 
In Canedo: Schering Corporation, itd., Montreal, Ove. 
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arthritis is a clinical fact... 


= 


€ are now producing cortisone from abundantly 
available materials, such as yeast, Mexican yam 
and soybeans. 


Years of work in the adrenal cortex field by our 
research people led to this discovery. The simple 
methods they have developed will also enable 
us to make other cortical steroids from these 
same materials. 


This new process should permit lower prices 
as our production increases. 


Upjohn Cortisone Acetate Tablets, 25 mg., are 
available in bottles of 20 tablets. 
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SPARE LAMPS 


KEELER 
12v. OPHTHALMOSCOPES 


THE “CONTINENTAL” 
THE “MEASURING” 
THE “POLARISED” 


THE SPARE 
LAMP UNIT 


THE 
COMPLETED 
ASSEMBLY 


FITTING 
THE LAMP 
TO THE 
HOLDER 


The New 12v. Lamp Assembly (bottom illustration) has been 
designed to cut the cost of spare lamps (top illustration) for 
Keeler 12 volt Ophthalmoscopes. The complete assembly costs 
no more than the old-type replacements, and the new-type 
replacements are now less than 


HALF-PRICE 


KEELER OPTICAL PRODUCTS 


No. 617 SOUTH FIFTY-SECOND STREET, PHILADELPHIA 43, PA. 
TELEPHONE: GRANITE 4-5310 
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CLEMENT 
“GLARKE 
England 


The New For Microscopy of the Anterior 
Segment of the Eye and Fundus 
Salient features: Unobstructed observation and illumination over a 


AI. M. range of 180°. Joystick control for one-hand operation. Stereoscopic 
microscopy of iridic angle and fundus. Slit beam rotatable through 


Apparatus supplied complete with table. Hruby lens attachment 


SLIT available. Prices on application. 

Other Clement Clarke Instruments include the Lyle Major Amblyoscope; Projection 
Perimeter; Maddox Cheiroscopes; Maddox Wing Test; Maddox Hand Frame; 
Livingston Binocular Gauge; Synoptophore; Retinoscopes; Foveoscopes; Trial 


LAMP 
N.B.: Owing to printess error the range of observation and illumination was in- 
correctly given as 10° instead of 180° in our advertisement published in the No- 


Patent Perding vember number 


WIGMORE STREET, LONDON, w.il. 


Cablegrams: Clemclarke, London. Telephone: Langham 2242 


PARK AVENUE, NEW York 17. TEL: LExtncTonm 2.7812 


SOLE ACENTS ©.8.4. CURRY & PAXTON INC, 101 


= 
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In acute 

and chronic 
conjunctivitis, 
pink eye, 

infected sockets, 
corneal ulcers, 
scleritis, 

keratitis, 
blepharitis, 
dacryocystitis, etc. 
Prophylactically 
after removal 

of foreign bodies, 
or surgery. 
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Comprehensive 
antibiotic action 


in external infections 


of the eye... 


Polymyzin 3 — Bacitracin OINTMENT 


‘Aerosporin’ and bacitracin in 

the special ophthalmic base provide 
powerful antibacterial action in most 
eye infections due to gram-negative 
and gram-positive organisms; 
further, both antibiotics appear to 
have very low indices of allergenicity. 
‘Aerosporin’ is rapidly bactericidal 
to gram-negative bacilli and is 
especially active against Pseudomonas 
aeruginosa (B. pyocyaneus), 
Koch-Weeks bacillus, ete. 

Bacitracin is bactericidal to most 
gram-positive organisms. 


Rach gram of ‘Polysporin’ Ointment contains 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe 7, N. Y. 


‘Aerosporin™® Sulfate Polymyxin B Sulfate... 10,000 Units 


in a special low-melting-point petrolatum base. 


Available in: Ophthalmic tubes of % oz. 
Also tubes of 15 Gm. for treating pyogenic skin infections. 
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ISO-SOL® STERILE and BUFFERED OPHTHALMIC 
SOLUTIONS 


are prepared to give your patients maximum physiologic activity and comfort. They have a low 
surface tension and are especially preserved to prevent invasion by mold and bacteria, to minimize 
te danger of secondary infection due to contamination, after opening the bottle. 


EUCAPHRINE* 


A new Synergistic Mydriatic Combination of 
Phenylephrine HC] 10% and Eucatropine 5% in a high viscosity 
Methylcellulose (4000 cps.), buffered low surface tension vehicle. 
Offers the following advantages: 
1. Rapidity and certainty of action with both deeply pigmented and non-pigmented irises." 
2. Relatively short duration of action.’ 
3. No undesirable systemic or local side reactions.’ 
4. No notable increase in intraocular tension.’ 
5. Great value in the study of the FUNDUS OCULI of the premature infant.’ 
* Reiter, Carl: A new synergistic Mydriatic Combination. Am. J. Ophth., 35, 412 413, 
March 1952. 


* EUCAPHRINE is a trade mark of the ISO-SOL CO., Inc. 


TEARISOL* 
(STERILE ARTIFICIAL TEARS, ISO-SOL®) 
Methylcellulose in Isotonic Saline Solution—Mold and Bacteria Resistant 
FOR THERAPY 
. In tear deficiencies in the post-menopausal woman and the middle-aged man.* 
2. In the post-enucleation socket as a lubricant for the prosthesis.* 
. As a protective and soothing medication for diseases of the cornea* and conjunctiva. 
. After tonometry. 
. In the lubrication of desiccated tissues. 


* Mims, Jr., S. L., Arch. Ophth. 46: 664-665 (Dec.) 1951. 
Availab!e on Your Prescription in 15 «ce. Dropper Bottles 


* Tearisol Is a Trademark of the Iso-Sol Co., Inc. 


TETRACAINE HC] 4% 


Sterile, ophthalmic topical anesthetic solution, in an isotonic methylcellulose [4000 cps.] vehicle. 
Well tolerated by ocular tissues. .. . Reactions are almost nil... . / Anesthesia is more rapid, greater 
and of longer duration than cocaine. . .. NON-IRRITATING, the methylcellulose base reduces 
the discomfort of instillation to a minimum. 

Available in lice Sterile Sealed Dropper Bottle 


SODIUM PROPIONATE 5% 
STERILE OPHTHALMIC SOLUTION 


Universally accepted as a safe effective non-specific agent in the treatment of infections and other 
external ocular diseases. 


Wide Range Bacterial Spectrum 
Particularly Effective Against Fungi’ 
Allergic Reactions Are Rare 
ISO-SOL SODIUM PROPIONATE IS SUPERIOR 
Its acid pH increases its effectiveness.*” Its high viscosity vehicle containing methylcellulose keeps 
the active drug in prolonged contact with ocular tissue—Is NON-IRRITATING and soothing. 


1 Crook, P., Carpenter, C. C., Klens, P. F. Science 1122656 (12-1, 1950) 
2 Keeney & Broyles. Bull. J. Hopkins Hosp. 73: 329, 479 (1943) 
® Theodore, F. H. Use of Propionates in Ophthalmology, Arch. Ophth. 41: 94 (Jan. 1949) 


Available in licc Sterile Sealed Dropper Bottle 


THE ISO-SOL INC. 
130 Flatbush Ave. 1S0-S0L) Brooklyn 17, 
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THE 
BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 
> Annual Subscription $13.50 


| OPHTHALMIC LITERATURE 


A comprehensive quarterly abstract of 


ophthalmology and cognate literature. 
Annual Subscription $13.50 


Subscriptions to: 


GRUNE AND STRATTON, INC. 

381 Fourth Avenue 
New York 16 

New York, U.S.A. 
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Tuts new disposable unit eliminates completely all uncertainties as to 
dosage and sterility. There is no longer any danger of secondary eye infec- 
tions due to contaminated solutions. 

The STERETAINER is supplied in single dose units of the following solu- 
tions: Atropine Sulfate, Eserine Salicylate, Homatropine HBr., Pilocarpine 
HCL, Scopolamine HBr., Tetracaine and Mydriphen, Write for descriptive 
=, THE SELNEY COMPANY 

Pharmaceuticals for 
153 WAVERLY PLACE, DEPT. NEW YORK 14, 
* Developed with the cooperation of THe Mannatran Eye, EAR AND 
Turoat Hosprrat of New York. 
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The Magnet that has THE BIGGEST “PULL.” 
The Magnet that allows you 
to SEE WHAT IS HAPPENING. 


The Philps 
Giant 
Magnet 


MADE BY 
HAMBLINS of 


ENGLAND 


Some other points 

© Applicators readily removed for sterilizing. 
© Four different shaped applicators provided. 
@ Magnet counter-balanced for feather 


touch. 


® Locks on all movements. 


eHish end THEODORE 
of low powers HAMBLIN L™® 


DISPENSING OPTICIANS 


from same is WIGMORE. STREET 
Parsons Optical Laboratories 
San Francisco 
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SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
ESTABLISHED 1875 PARIS 


Castroviejo 
Improved Needleholder 


(Patent Pending) 


This stainless steel needleholder 
has delicate unknurled jaws which 
hold the finest surgical needle, 
thread or hair, and may be used 
as an epilation forceps. The jaws 
are slender and the joints slightly 
rounded to prevent catching su- 
tures while tying. The locking 
mechanism has been greatly im- 
proved making for more efficient 
and smoother performance of the 


lg ‘ ~ instrument. Spring may be disen- 
gaged to facilitate cleaning. 


CASTROVIEJO 
SCLERAL 
MARKER 


Dr. Ramon Castroviejo, 
New York City 


A new marker for use in strabismus operation. Has a two sided scale calibrated to measure 
millimeters at the marking points. Hand forged, tempered stainless steel throughout. 


Price $19.50 


CASTROVIEJO 


FORCEPS 


The model with long teeth is extremely useful for scleral fixation and in cataract surgery. It 
is also used in keratoplasty and keratectomy, When placing marginal sutures, the short toothed 


forceps is a most valuable aid. Sturdily constructed of stainless steel. Specify > Be or short 
teeth. rice $9.50 
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BEGIN THE NEW YEAR WITH DEPENDABLE 
Rodenstoek instruments 


RODENSTOCK 


VERTEX REFRACTIONOMETER 


An effortless means of measuring all 
types of lenses. 


@ Range from plus 25D to minus 25D. 


@ Exact measurements of spheric, astigmatic, 
combination lenses and prism effects. 


@ Read all measurements at a glance, in the 
field of ocular, simultaneous to focusing. 


@ Streamlined design with axis marking de- 
vise and dust-proof mechanism. 


tionometer. 


RIGHT NOW—+resolve to 
make it easier for yourself— 
save time and effort and get 
better results. Rodenstock in- 
struments are supersensitive 
precision instruments that 
give you critical accuracy. 


THE NEW 


EYE-REFRACTOMETER 

For objective determination of 
the refraction of the human eye. 
Permits instantaneous readings 
of spherical and cylindrical re- 
fractions including inclination of 
the axis. Diagnose quickly and 
accurately even in such difficult 
cases as pin hole pupils. 

Range from plus 20.0D to 
minus 20.0D. 


ANTON HEILMAN pP. 0. 80X 222, MINEOLA, L.I., N.Y. 
am interested in Eye-refractometer Vertex Refrac- 
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After 3 days’ treatment 


Corton instilled topically every % hour during the day and every two hours at night. 


Topical Therapy Proves Effective, 
Convenient, and Economical 


In a recent study,' CorTONE applied topically, afforded best results in the 
treatment of lesions of the anterior segment where the response, at times, 
was phenomenal. The authors recommended that CorTONE be administered 
locally, when feasible, because of the simplicity of the method, lack of 
irritation, and absence of undesirable physiological side effects. Other 
workers? noted, “Local therapy . . . reduces the cost to the individual 


patient...” 


1. Scheie, H. G., Tyner, G. S., Buesseler, J. A., and Alfano, J. E.,J. A.M. A. Arch. Ophth. 45-301, March 1951. 
2. Leopold, I. H., Purnell, J. E., Cannon, E. J., Steinmetz, C. G., and McDonald, P. R., Am. J. Ophth. 
34:361, March 1951. 
Literatur? on request 


Manufacturing Chemists 


RAHWAY, NEW JERSEY 


N MERCK &€ CO., Inc. 


ACETATE N 
(CORTISONE Acetate Merck) In Canada: MERCK & CO. Limited Montreal 
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SEE IT AT H.O.V.! 


the Pfliiger Perimeter 


A SIMPLE SPHERE-TYPE PERIMETER 


BY HAAG-STREIT 


This perimeter in its simplicity 
meets all essential require- 
ments for both black and white 


and color perimetry. 


The sphere of the perimeter 

is provided with a uniform illu- 

mination that is not dazzling. 
The patient fixes a hole in the 
center of the sphere, his atten- 
tion remains concentrated and 


the retina is not disturbed. 


Specially chosen Engelking-Eckstein’s color tests for color perimetry. 


Target wands easy to handle for accurate work. 


(nother fine piece of craftsmanship by Haag-Streit 
Price $225, F.0.B. Chicago 


che House of Vision ™ 


30 NORTH MICHIGAN AVENUE, CHICAGO 
MILWAUKEE e¢ MINNEAPOLIS ¢ DES MOINES 
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\ = From removal 
of a foreign body. 
‘ to iridectomy 


4 HYDROCHLORIDE 
—DEPENDABLE, PROLONGED SURFACE ANESTHESIA 
: | FOR OPHTHALMIC PROCEDURES 
| — removal of foreign bodies 
A variety of operative and non — dilatation of tear duct 
o— — lures on the eye — tonometry, ignipuncture 
wih small of 03 pee —~Subconjunctival injection of salt solutions 
ces cent solution of Pontocaine — — treatment of conjunctivitis 
— iridectomy 
Mies Pontocaine is less likely than cocaine to affect the corneal epithelium. 
i: Rarely dilates the pupil. Produces no increase in intra-ocular pressure. 
a Supplied: 0.5% solution, bottles of 2 oz. and 2 oz. 
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SCLEROMALACIA* 


CLINICAL AND PATHOLOGIC STUDY OF A CASE WITH CONSIDERATION OF DIFFERENTIAL DIAG- 
NOSIS, RELATIONSHIP OF COLLAGEN DISEASE, AND EFFECT OF ACTH 
AND CORTISONE THERAPY 


Banks Anperson, M.D., anp GeorGe Marcowis, M.D.t 
Durham, North Carolina 


In the light of a quickening interest in 
medical ophthalmology, particularly in what 
may be termed the oculo-articular syn- 
dromes and their relationship with the so- 
called collagen diseases, we have ventured 
to report this study of a case of scleromalacia 
associated with long-standing rheumatoid 
arthritis. 

Van der Hoeve' in 1930 first described 
this disease, recognized the association with 
rheumatoid arthritis, and pointed out the fact 
that the essential characteristic of the lesion 
was necrobiotic rather than inflammatory. 
For this new disease, he introduced the de- 
scriptive term “scleromalacia perforans.” 
Since Van der Hoeve’s first contribution, ap- 
proximately 30 cases of scleral diseases, 
either similar or related in varying degrees 
to this condition, have appeared in the lit- 
erature. Not all can be definitely correlated 
with the condition under consideration. 


*From the Division of Ophthalmology and the 
Department of Pathology, Duke University Medi- 
cal School and Hospital. Presented at the 87th 
annual meeting of the American Ophthalmological 
Society, White Sulphur Springs, West Virginia, 
June, 1951. 

t By invitation. 


The most comprehensive of the previous 
reports is that by Verhoeff and King* in 
1937. From the study of this case and the 
literature, these authors composed the fol- 
lowing picture of the disease: 

“In one or both eyes there develops, si- 
multaneously or at intervals, slightly elevated 
nodules involving the sclera and overlying 
tissue and situated anywhere between the 
corneal limbus and the equator. Congestion is 
moderate and limited to the nodules and their 
immediate vicinity. As the nodule disappears 
a shallow cavity appears. Over the cavity, 
conjunctiva may be absent or intact. When, 
as rarely happens, a lesion is situated at the 
limbus, a cystoid nodule may develop. When 
situated elsewhere, the lesions seldom, if 
ever, perforate the sclera and the remaining 
tissue withstands the intraocular pressure. 
Evidences of intraocular inflammation are 
relatively slight or entirely lacking. Pain is 
absent. Posterior synechia, atrophy of iris, 
or cataract may occur late. Usually the ocu- 
lar disease does not occur before the age 
of 50 years. In the great majority of cases 
definite evidence of rheumatoid arthritis ex- 
ists at the onset of the scleritis.” 


FIGS. 2. 5. 6, AND 7 (ANDERSON AND MARGOLIS). (FIG. 2) APPEARANCE OF PATIENT ON ADMISSION. TWO YEARS AFTER 
FIRST OCULAR SYMPTOMS. (FIG. 5) LEFT EYE. HORIZONTAL SECTION, SHOWING HERNIALIKE PROTRUSION OF ANTERIOR 
SEGMENT SECONDARY TO THE SCLERAL DESTRUCTION. THE POSTERIOR MARGIN OF THE SCLERAL DEFECT PRESENTS A 
LIMITED ZONE OF REACTION. (HEMATOXYLIN-EOSIN, X3.) (FIG. 6) LEFT EYE. POSTERIOR MARGIN OF SCLERAL DESTRUCTIVE 
PROCESS, SHOWING FRAYING OF COLLAGENOUS FIBERS AND EDGE OF HERNIALIKE PROTRUSION OF ANTERIOR SEGMENT. 
(MALLORY X50.) (FIG. 7) LEFT EYE. DETAIL OF REACTION AT UPPER MARGIN OF SCLERAL DESTRUCTIVE PROCESS SHOWN 
IN FIGURE 5. AN IRREGULAR SHARPLY MARGINATED ZONE OF FIBRINOID DEGENERATION AND NECROSIS IS SEEN 
INVOLVING THE SCLERA AND EPISCLERA. THE POSTERIOR (LEFT) BORDER IS INFILTRATED BY EPITHELIOID CELLS AND 
LYMPHOID CELLS. (HEMATOXYLIN-EOSIN, X40. 
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Fig. 1 (Anderson and Margolis). Typical subcutaneous nodules, one ulcerated, with subluxation and 
deformity of terminal phalanges. 


CASE REPORT 

An anemic, emaciated white woman, totally 
incapacitated with rheumatoid arthritis for 
at least 10 years, presented the usual fea- 
tures of the disease. There were irreversible 
deformities of the joints, many of which 
were painful, swollen, and inflamed. There 
were numerous subcutaneous rheumatoid 
nodules, scattered over the exposed extensor 
surfaces of the extremities. Some of these 
were ulcerated (fig. 1). 

These nodules first appeared two years be- 
fore admission. Coincidentally, or shortly 
thereafter, a painless hyperemia of the con- 
junctiva of both eyes appeared. This per- 
sisted, and in a few months increased lacri- 
mation and photophobia developed. Vision 
became gradually reduced to blindness in the 
left eye, and to form perception in the right 
eye. 

On admission there was marked hypotony 
of the right eye, moderate hypotony of the 
left eye. There was erythema of both lids 
without edema. There was no limitation of the 
extraocular movements. Both eyes were ex- 
ophthalmic, the left more than the right (fig. 


2). This protrusion was in reality due to the 
anterior-posterior stretching of the anterior 
segments and had resulted, in the left eye, 
in exposure and dehydration of the cornea. 
The cornea and sclera of both eyes appeared 
totally anesthetic. Schirmer test revealed 
abundant lacrimation. 

The right cornea was of normal luster. 
There was slight limbal vascularization. The 
pupil was round, ragged, and fixed by pos- 
terior synechias to a cataractous lens. There 
was a faint aqueous ray without cells. No 
keratic precipitates could be observed. There 
was a dense deposition of pigment on the 
posterior corneal surface. The fundus could 
not be visualized. 

The bulbar conjunctiva could not be 
identified, being either absent, retracted, or 
incorporated in the dirty, brownish-gray 
calotte of necrotic tissue which was replacing 
the anterior scleral segment. Cavities, either 
single or conglomerate and of varying depths 
and diameter, were scattered at random in 
this sloughing cap. In these cavities, uveal 
tissue, usually covered by a thin opalescent 
sheet, lay exposed. 
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Bridges of still viable scleral tissue, sepa- 
rating these cavities, served as a support for 
distended and tortuous blood vessels. There 
was, however, no hyperemia. In fact the most 
amazing characteristic of the diseased eye 
was the absence of inflammatory signs. As 
has been previously suggested, if one may 
use a ceramic term, the eye appeared vitrified 
or porcelainized. 

The necrosis extended into the cornea on 
the nasal side, but a small isthmus of normal 
sclera persisted on the temporal side. At no 
point did the necrotic process extend beyond 
the equator and in all areas the limiting mar- 
gins were sharply demarcated with steep 
punched-out margins. 

The left eye showed identical but ac- 
centuated changes. The anterior half of the 
globe was extended, the exposed cornea 
opaque. There was corneal vascularization. 
The limbus could not be identified. Strands 
of viable scleral tissue, extending from the 
equator to the limbal area, contained exposed 
uvea and restrained further stretching of the 
anterior segment. 

Except for the elevated sedimentation rate 
the usual laboratory studies indicated in this 
type of case were uniformly negative. 


DIFFERENTIAL DIAGNOSIS 


A study of the cases reported as sclero- 
malacia perforans indicates that in some 


instances the term has been used rather 
loosely to designate lesions of an entirely 
different nature, although presenting, at 
least in the early stage of development, 
similar characteristics. 

For instance, the intercalary staphyloma 
of advanced glaucoma at first glance might 
be confused with this condition. Even the 
thinned blue sclera associated with the con- 
genital disease fragilitas ossium might be 
momentarily confusing. 

Much more difficult to differentiate are cer- 
tain diseases in which there is actual loss of 
scleral substance with ulceration. The scleral 
necrosis in periarteritis nodosa, reported by 
Harbert and McPherson,’ on clinical grounds 
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alone would fall within this group. We have 
had the opportunity to study the case of 
tuberculoma of the sclera reported by 
Maiden,‘ which presents many features sug- 
gestive of scleromalacia perforans and have 
ourselves mistaken a very atypical malignant 
lesion (epithelioma of the conjunctiva) for 
scleromalacia perforans. Although we have 
never seen such a case, gummas of the sclera 
could undoubtedly be equally confusing. 

Senile hyaline plaques have appeared in 
the literature under the designation sclero- 
malacia perforans (Urrets Zavalia and as- 
sociates,® Sena and Cereboni,® and Kyrieleis.” 
Some observers have indeed expressed the 
opinion that there is no basic difference be- 
tween these lesions and scleromalacia. Such 
a position seems untenable in view of the 
demonstrated histologic difference between 
the two lesions ; the one being a hyaline de- 
generation with deposition of calcium 
( Gasteiger,® Kiss,® Roper,’ Graves," Katz, 
Culler,"* Drescher and Henderson,™) the 
other being a true rheumatoid granuloma as 
will be described. 

Both lesions have confusing common char- 
acteristics: loss of scleral substance, lack of 
inflammatory reaction, and painless develop- 
ment. The absence of arthritis and the sym- 
metrical localization of the scleral rectangular 
dehiscences before the insertion of the lat- 
eral recti, the preservation of corneal sensa- 
tion, and an intact conjunctiva differentiate 
the simple hyaline degeneration from the un- 
equal circular or oval cavities which are 
located at random about the anterior sclera in 
scleromalacia perforans. 

Scleritis and episcleritis are more closely 
related and, indeed, may represent, in some 
cases, the earliest stage in the development of 
the scleromalacia, a development altered and 
modified by little-understood protective body 
mechanisms. Edstrom and Osterlind™® re- 
ported such a case in which biopsy of the 
scleral nodule showed unequivocal rheu- 
matoid granuloma. The acute forms of 
scleritis differ in that the inflammatory reac- 
tion is marked. The lesions appear with ful- 
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TABLE 1 
ANALYSIS OF CASES 
CHARACTERISTICS 
; DISTRIBUTION BY SEX 
ACCORDING TO AGE* INFLAMMATORY 
REF. Aer 25 Ae 90 | Ae 75 ARRANGEMENT | Acute | Nodule | Chronic 
NO. AUTHOR TYPE 
7 | Kyrieleis Senile Hyaline + 
12 | Katz Plaques 
6 | Sena and Cereboni | 4 
1 | Van der Hoeve ' H a Single 
17 | Eber Single 
18 | Arkle and Ingram |Scleromalacia a j Single 
19 | Mitter Para Limbus | | Single 
16 | Franceschetti and Py | 
Turtz | 4 Single + 
25 | Smoleroff Epiacleritis +¥ + + 
ts | Edstrom and King |Scleritis I bo im + + 
22 | Oast | | WF = Multiple + + 
2 | Verhoeff and King | —J9% | Multiple + + 
25 | u 
Eggers Necroscleritis _ + + 
1 | Roset Nodosa 19" Multiple + 
Franceschetti and | or | 
Bischler | | ultiple + + + 
50 Colpoys etal. | + + 
30 | Bohringer ¥ + + 
| Van der Hoeve | | Multiple + + 
20 Roc hat | | --¥ | M ul tiple + 
20 Rochat | 2 | Multiple + 
21 | Wojno 2 Multiple + 
23 | Kiehle 7 | Multiple + 
33 | Duke-Elder | | Multiple 
31 | Roset Scleromalacia luo» | | Multiple + 
26 | Raven et al. Perforans | _— | Multiple + 
27 | Harbater | a Multiple + + 
28 | Zanen et al. | L¢ | Multiple + + 
29 | Shanedling Multiple + 
¥ argolis* | ultiple 
st | Kuhnt | | 
2 5 | Urrets Zavalia etal.| Indeterminate | | ¢ | Symmetrical + 
52 | Francois | + 
, “Case reported in this paper. ‘One eve involved in open symbol, both eyes in solid symbols. 
) Solid line below symbol = known duration of arthritis. 
2 Broken line below symbol = presumed duration of arthritis. 


Solid line above symbol = known duration of eye signs. 
Broken line above symbol = presumed duration of eye signs. 
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TABLE 1 
(Continued ) 


CHARACTERISTICS 


OTHER 


REMARKS 


Calcification 
Calcification 


Malignant Melanoma—Glaucoma 
Scleroderma (ichthyosis) 


Perforative 
Perforative 
Perforative 
Perforative 


Perforative 
Perforative 


+ 

? 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


Absorption well beyond equator 
Endocrine? 


Hyaline degen. 
Calcification 
Amorphous debris 


++ 


Hydroa-vacciniforme 
Bullous cutaneous eruption 
Phemphigus 


Painless 
- | Insensible 


minating rapidity, are not sharply localized, 
are painful, and regress rapidly to recur 
periodically. 

Brawny scleritis is possibly intermediate 
between the periodic scleritis described above 
and the more devastating lesions to be de- 


scribed subsequently. These lesions, char- 
acterized by thickening of the sclera with 
signs of inflammation, without abscess 
formation or necrosis, but with superimposed 
nodules, may become chronic and may in- 
deed, in association with uveitis, cause loss 


21 
HISTOPATHOLOGY 
NE- 
CROTIC Rheuma-| Granu- 
is PERFO- toid loma Sub- 
RATIVE Eye | culaneous | SENSATION 
+ 
+ 
a + + 
Scrofula 
+ 
af ? Insensible | Scotoma (para central) ‘ 
+ Sensation 
+ + Slight Pain 
Pain 
Pain Death 
Acromegelia 
Pain 
x + + Pain Cortisone ACTH—death ‘ 
Insensible | Libman-Sacks—death 
Insensible 
+ Pain 
+ Pain Glaucoma 
: + + Insensible 
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of the eye without actual scleral necrosis. 

While acute scleritis occurs frequently in 
association with the early rheumatoid arthri- 
tis, it is known to occur also in association 
with other so-called collagen diseases (lupus 
erythematosus, erythema multiforme, and 
others), and therefore cannot be considered 
exclusively a rheumatoid lesion. 

A somewhat atypical lesion is that labeled 
by Franceschetti’® as scleromalacia para lim- 
bus. Three of the cases previously grouped 
under scleromalacia fall in this group; one 
of Van der Hoeve’s cases and those reported 
by Eber,*’ Arkle and Ingram,"* Mitter,’® and 
Turtz."° While these cases are admittedly 
perforations of the sclera and are painless 
and free of inflammation, they differ in that 
they usually occur in young people without 
rheumatoid arthritis and usually without even 
a history of polyarthritis. 

The lesions are always single, located at 
the limbus, usually occur in only one eye, 
and do not seriously interfere with vision. 
In describing these lesions reference is re- 
peatedly made to the similarity in appearance 
to the filtering bleb of an Elliot trephining 
operation. Their development and course sug- 
gest an abiotrophy rather than a necrotizing 
lesion. 

If it is permissible to modify the definitive 
connotation implied in Van der Hoeve’s orig- 
inal label, scleromalacia, it seems reason- 
able to make further differentiation within 
this group. Van de Hoeve was apparently 
not entirely satisfied with the inclusiveness 
of the term. He suggested that perhaps two 
different disease processes were involved 
in the two cases which he described. Rochat*® 
had described his two cases under the label 
scleritis nodosa. Verhoeff and King* thought 
this latter designation the more suitable of 
the two but offered as a modification of the 
latter the more descriptive and definitive ex- 
pression, scleritis nodosa excavans. 

Franceschetti® has more recently returned 
to this question of nomenclature, and we 
think he has considerably clarified the prob- 
lem. It is his suggestion that the type he 
described as scleromalacia para limbus be 


RANKS ANDERSON AND GEORGE MARGOLIS 


set aside as having no proved association 
with rheumatoid arthritis and that the ex- 
pression necroscleritis nodosa then be used 
to designate cases in which the nodule for- 
mation is the most prominent feature. It is 
his opinion that such cases, in degree of in- 
volvement and perhaps qualitatively, stand 
midway between acute explosive recurrent 
scleritis and the chronic indolent necrotic 
slough characterizing scleromalacia _per- 
forans. 

The cases which we have been able to col- 

lect and analyze seem to support such a 
division. This nomenclature has therefore 
been utilized in this paper. It is well to ob- 
serve, however, that in some of the cases 
of necroscleritis nodosa, as well as in many 
cases of scleritis and episcleritis, rheumatoid 
arthritis is not present nor is there a history 
of it. 
_ From what we believe is a comprehensive 
review of the literature (two cases reported 
in Czech language and one in Japanese were 
not available), we have collected some 20 
cases which are acceptable as necroscleritis 
nodosa or scleromalacia in this more limited 
and specific sense: characterized by an in- 
dolent noninflammatory necrobiotic process 
in contradistinction to an acute inflammatory 
or simple degenerative process. 

These cases have been reported by Van der 
Hoeve,' Rochat,?” Wojno,”* Oast,”* Kiehle,”* 
Verhoeff and King,? Eggers,** Smoleroff,”° 
Raven and associates,?® Harbater,?" Zanen 
and de Laet,** Shanedling,?® Franceschetti 
and Bischler,"* Bohringer,*’ Roset,** Gunder- 
sen,*? Duke-Elder,** Colpoys,*® Kuhnt,”' 
and Frangois.”” 

These cases have been abstracted in Ta- 
ble 1. Analyzing the similarities and dis- 
similarities of the group as a whole, the 
following points are to be noted: 

In necroscleritis nodosa: five of the nine 
cases are in males. /n scleromalacia: all of 
the 12 cases are in females. 

In necroscleritis nodosa: one eye only is 
involved in five of nine cases, although in 
two of these five the other eye became in- 
volved months after the first had healed. Two 
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of the three cases in which both eyes were 
involved were in females. Jn scleromalacia: 
both eves are involved in all cases. 

In necroscleritis rheumatoid 
arthritis was absent in one case, not stated 
in one, had been present for only two years 
in one, associated with Libman-Sacks disease 
in one, and present for many years in only 
five. In scleromalacia perforans: disabling 
rheumatoid arthritis had been present in 11 
of 12 cases for 10 or more years, and had 
been present for approximately one year in 
the one case in which the patient, under 50 
years of age, died in an acute phase of the 
disease. 

In necroscleritis nodosa: there is first a 
focal inflammatory reaction in which a yellow 
embossment appears. When incised a cheesy 
amorphous detritus escapes from these 
nodules. Jn scleromalacia perforans: nodules 
are not reported as a conspicuous feature, 
and were apparently not present in two cases. 

In necroscleritis nodosa: the evolution of 
the lesion is rapid as compared with sclero- 
malacia. The inflammatory reaction, while 
not violent, is more conspicuous than in 
scleromalacia. 

Likewise pain is reported more often in 
necroscleritis nodosa than in scleromalacia. 

Other differential points are shown in 
Table 2. 

A division of these scleral lesions into 
groups as represented in these tables may 
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seem unwarranted, artificial, and arbitrary. 
Nevertheless, as has been pointed out, there 
are certain features in all of these cases 
which would seem to indicate that such a 
division may contribute eventually to a fuller 
understanding of the nature of the lesions 


and the diseases which produce them. 


TREATMENT 


In the case we have reported it was ob- 
vious that the left globe would shortly 
rupture. Taking into consideration the fact 
that the eye was in any case blind, enuclea- 
tion was performed. The gross and micro- 
scopic pathology of this specimen will be 
described subsequently. 

Treatment, until the advent of ACTH and 

cortisone, was of questionable value. Mucous 
membrane grafts have been suggested (Van 
der Hoeve, Duke-Elder). If the loss of 
sensation noted in our case is a common 
characteristic of the disease, such a maneuver 
would seem to be as difficult as grafting skin 
on to a trophic ulcer. Franceschetti thought 
that incision of nodules, when these were 
present and accessible, promoted more rapid 
healing. 
‘ Response to hormonal therapy in our case 
did not meet early expectations. There were 
three hospital admissions, averaging 30 days 
each. During each hospital stay, our patient 
was given an average dose of either 50 mg. 
of ACTH or 150 mg. of cortisone. 


TABLE 2 


POINTS IN DIFFERENTIAL DIAGNOSIS OF SCLEROMALACIA PERFORANS 


Scleromalacia! Episcleritis 
scleritis | nodosa 


| para limbus | 


Age 

Ratio: male to female 
Rheumatoid arthritis 
Cutaneous nodules 
Distribution 
Arrangement 
Conjunctiva involved 
Scleral inflammation 0 
Scleral nodules 0 
Scleral necrosis 

Scleral degeneration 

Sensation 

Pain 

Prognosis 


Monocular 
Single 
0 


| Variable 
? 

Variable 
0 


Binocular 
Variable 


Necroscleritis | Senile hyali 
Scleromalacia | le hyaline 
plaques 


3:3 
Variable 
0 


Binocular 
Random 
+ 


Monocular 
Random | 
+ 
| 0 
be 
+ + 
0 0 
Variable Diminished Unchanged 
Variable | 0 0 
Poor Bad Good 


50 | so-vs | sors | sors 
1 | 0:12 ? 
+ | 0 
+ 0 
+ 
+ 
0 
Z 0 
nged Increased 
+ 
: Fair 
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Fig. 3 (Anderson and Margolis). Progressive disintegration and absorption of sclera 
during a three-month interval. 


Under such therapy there would be a 
prompt fall in the sedimentation rate, a di- 
minution in the size of the large congested 
conjunctival vessels, and a definite decrease 
in the corneal vascularity of the right eye. 
Immediate clearing of secondary infection 
and inflammatory signs would occur. The 


lesions became clearer and the sloughing 
necrotic cast disintegrated. 

The scleral defects became so sharply de- 
fined that the possibility of attempting a 
scleral anterior segment graft was suggested. 
However, it soon became apparent that the 
scleral edges were continuing to melt away 
in a most insidious manner (fig. 3). 

On withdrawal of the hormones, the ves- 
sels again became engorged, the ocular 
hygiene again became unsatisfactory; the 
scleral defects, particularly the margins, be- 
came covered with a necrotic slough under 
which scleral disintegration seemed to be 
accelerated. 

After the last admission, the patient was 
sent home with a 2.5-percent suspension of 
cortisone, to be used in the eye every two 
hours. This controlled the tenderness and 
hyperemia but did not prevent scleral necro- 
sis. The left eye was enucleated by a col- 
league in October, 1950. We were fortunate 
in obtaining the globe for study. 

Although the effect of ACTH-cortisone 


therapy was most disappointing in so far 
as the ocular lesions were concerned, there 
was definite diminution and in some in- 
stances, disappearance of the subcutaneous 
nodules. Those nodules which were ulcerated 
were also observed to heal quickly and 
cleanly. There was also the usual general 
subjective improvement. It is assumed there- 
fore that there was satisfactory assimilation 
of the hormones. 


HISTOLOGIC STUDIES 


Three subcutaneous nodules and both of 
the eyes were studied. The nodules from the 
subcutaneous region were prepared by the 
paraffin technique. The eyes were sectioned 
in a horizontal plane and embedded in cel- 
loidin. Staining techniques included hema- 
toxylin-eosin, Mallory trichrome, Wilder re- 
ticulum, Verhoeff-van Gieson, bacterial, and 
carbol-fuchsin. 

In all the tissue studied, the basic pattern 
of the necrobiotic nodules of rheumatoid 
arthritis was reproduced (Dawson,™ Col- 
lins,*® Keil,**). This reaction was character- 
ized by the presence of multiple foci of 
fibrinoid degeneration and necrosis sur- 
rounded by a zone of palisadelike, radially ar- 
ranged fibroblasts or epithelioid cells (fig. 4). 

The central reaction in these lesions pro- 
ceeded to complete necrosis without evidence 
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Fig. 4 (Anderson and Margolis). Subcutaneous nodule, showing the characteristic central zone of 
fibrinoid degeneration and necrosis, a border or middle cellular zone of palisadelike radially arranged 
fibroblasts, and a peripheral fibrous zone containing infiltrates of lymphoid cells. (Hematoxylin-eosin 


110.) 


of an antecedent or attending cellular in- 
flammatory infiltrate, except in some of the 
scleral foci. The fibroblasts in the reacting 
border zone, possessing a finely vacuolated 
cytoplasm, had an epithelioid appearance. 
Multinucleated giant cells were present in 
small numbers. 

In the peripheral area there were focal and 
diffuse cellular infiltrates in which plasma 
cells predominated over lymphocytes, and 
eosinophils were sparse. Hematoxylin- 
stained bodies (Klemperer and others*’), 
usually of nuclear size, were identified in 
zones of fibrinoid necrosis, and within 
lymphoid and polymorphonuclear infiltrates. 
Hyaline thickening of vessels was observed 
about some of the subcutaneous nodules. In 
none of the lesions was there any alteration 
of the process to suggest a modification of 
lesions by ACTH therapy. 

The subcutaneous nodules were so char- 
acteristic as to require little further descrip- 
tion. They differed from the scleral reaction 


only ,in the absence of the inflammatory 
changes secondary to scleral destruction and 
ulceration. Their necrotic centers did not con- 
tain a cellular infiltrate (fig. 4). 

In both eyes the process was distinguished 
by virtually complete destruction of the an- 
terior segment of the sclera. Despite the 
absence of clinical evidence of a nodular 
lesion the histologic pattern of the process 
in the sclera was so characteristic of the 
necrobiotic rheumatoid nodule that on a 
microscopic level the lesion had to be de- 
scribed as nodular. This was particularly 
true at the posterior margins of the ulcera- 
tive lesions. Here practically the entire thick- 
ness of the sclera took part in the necrobiotic 
process, which extended into the episclera. 
The slow progression of the ulcers observed 
clinically can be correlated with dissolution 
of the zone of fibrinoid necrosis which made 
up their walls. 

In the left eye, the scleral destruction had 
resulted in a striking hernialike protrusion, 
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Fig. 8 (Anderson and Margolis). Left eye. Outer zone of nodule in Figure 7. The abrupt margin of the 
necrosis of the collagen fibers is illustrated. An early stage of fibroblastic reaction has occurred at this 
border. The darkest area represents a zone of disintegrating inflammatory infiltrate. (Hematoxylin-eosin 


x 130.) 


beginning in the region overlying the ora 
serrata (fig. 5). At the edges, the scleral 
fibers spread out like frayed ends of a broken 
rope (fig. 6). At the posterior margins of 
the protrusion, necrotizing 
changes affected the scleral and episcleral tis- 
sues over a limited zone, in which confluent 


progressive 


necrobiotic nodules were observed (fig. 7). 
In the earlier lesions the abrupt margin of 
the necrotizing process was graphically il- 
lustrated, particularly well by the changes in 
the collagen (fig. 8). The anterior segment 
of the sclera was completely effaced or 
marked only by isolated remnants of the 
necrotizing reaction, and covered incom- 
pletely by conjunctival epithelium. The 
border of fibroblastic reaction was deficient 
over the external margins of several of the 
nodules, the degenerated tissue presenting 
upon open surfaces. Within some of the 
necrotic central zones, particularly in the 
open lesions, a disintegrating polymor- 
phonuclear exudate was observed. 
Bordering the region of scleral destructive 


change there were focal scleral, episcleral, 
and choroidal plasma-cell infiltrates, pre- 
dominantly perivascular. The posterior seg- 
ment of the sclera was unaltered, and little 
reaction was noted in the episclera and cho- 
roid remote from the destructive lesions. 

The retina presented only a few foci of 
gliosis and perivascular infiltrate about the 
optic nervehead. On the other hand, ad- 
vanced vascularization, ulceration, and 
necrosis of the cornea had occurred and 
necrosis of the ciliary body and iris was 
progressing. Forward displacement of the 
cataractous lens and an organizing inflam- 
matory exudate obliterated the anterior 
chamber. Scattered mononuclear cells and 
a small amount of fibrin were present in the 
vitreous. 

Vessels were not altered except where 
actually included within the degenerating 
tissue. None of the necrotizing or inflamma- 
tory processes were seen in relationship to 
the ciliary nerves. No infectious agents were 
seen in the lesions. 
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Fig. 9 (Anderson and Margolis). Right eye. A characteristic necrobiotic nodule is shown at the posterior 
margin of the scleral destructive process. A thick palisade of radially arranged fibroblasts sharply dem- 
onstrates the necrotic zone. A nodular aggregate of lymphoid cells is seen in the periphery. The depression 
of the scleral remnant and the retinal separation subsequent to partial collapse of the globe are also 


illustrated. (Hematoxylin-eosin 35.) 


Proptosis of the right eye had been suc- 
ceeded by partial collapse and retinal separa- 
tion, presumably resulting from extension 
of the scleral necrotizing process into the 
uveal tract, with escape of vitreous. The 
scleral destruction extended from a region 
posterior to the ora serrata (fig. 9) to the 
angle of the anterior chamber (fig. 10). 

Over large areas the central necrotic core 
of the lesions presented upon free external 
surfaces, or opened into deeply undermined 
fistulous tracts, partially covered by re- 
dundant folds of proliferated conjunctival 
tissues. Such lesions were usually heavily 
infiltrated with polymorphonuclear cells. 

In the border zone of reaction the deep 
palisade of fibroblasts had a striking epi- 
thelioid character (fig. 9), and there were 
many multinucleated giant cells of foreign 
body type. In nearby scleral inflammatory 
foci, in the conjunctiva and iris, and in 
perivascular choroidal and retinal infiltrates, 
plasma cells predominated. As in the other 


eye the episcleral, scleral, and choroidal 
changes were insignificant in the posterior 
segment. Retinal changes were but little 
more advanced. 

The cornea, which showed peripheral 
vascularization, was focally ulcerated and 
diffusely infiltrated with polymorphonuclear 
leukocytes. Both Descemet’s and Bowman’s 
membranes were remarkably folded as a re- 
sult of the collapse of the eye. Proliferated 
granulation tissue obliterated the angles of 
the anterior chamber, and produced a pos- 
terior synechia. Advanced  cataractous 
changes were present in the lens. 

A homogeneous eosinophilic coagulum 
filled the space behind the separated retina. 
The vitreous contained scattered mononu- 
clear cells, and fresh preretinal hemorrhage 
was present. No evidence of degenerative 
vascular change was seen in the sclera, and 
there was but slight sclerosis of choroidal 
vessels. Nerve involvement was not observed. 
Stains for organisms were negative. 
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Fig. 10 (Anderson and Margolis). Right eye, showing necrotizing process approaching angle of anterior 
chamber. The remaining scleral tissue is represented by a zone of fibrinoid necrosis. The giant-cell com- 
ponent of the border reaction is prominent at the anterior margin. Corneal inflammatory infiltration and 
vascularization are conspicuous. (Hematoxylin-eosin x40.) 


Discussion 


The recognition of the identity of the 
rheumatoid background of the ocular lesion 
and its classification with the collagen dis- 
eases enlarge our knowledge of the process 
but little. The concept of the collagen diseases 
has been critically examined ( Klemperer,** ** 
Duff), and it has been pointed out that the 
term has no diagnostic significance, that, in 
its concentration on the extracellular com- 
ponents of connective tissue and particularly 
upon collagen, it is too narrow, and that the 
deduction that all such processes are of 
allergic background is too sweeping. 

Numerous examples of the development of 
fibrinoid collagen change in the absence of 
allergy have been given. The production of 
fibrinoid degeneration in blood vessels by 
sustained or transient increase in intra- 
arterial tension, and its occurrence in the 
walls of ulcers and about regions of pan- 
creatic necrosis furnish but a few such in- 
stances. 


The influence of multiple hormonal factors 
upon the formation and maintenance of the 
connective tissues is also indicated in these 
references. The recognition of a basic dis- 
turbance in nucleic-acid metabolism in lupus 
erythematosis and scleroderma (Klem- 
perer®’), two of the so-called collagen dis- 
eases, stresses metabolic over allergic fac- 
tors. However, the role of allergy appears 
established as a pathogenetic factor in some 
of the collagen diseases. 

The production of fibrinoid collagen 
necrosis by the release of connective-tissue 
enzymes upon antigen-antibody union has 
been suggested by Janeway“: to explain this 
reaction. The relation of such degenerative 
lesions to serous inflammation has been sum- 
marized by Altshuler and Angevine.** 
Further considerations that go beyond the 
scope of this paper are to be found in the re- 
view of Klemperer.** 

We may state unequivocally that the basic 
morphologic process of the rheumatoid 
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nodule, scleral or extraocular, is a slowly 
progressive fibrinoid degeneration and 
necrosis of connective tissue, occurring in 
multiple, sharply bordered foci. Our knowl- 
edge of the scleral process awaits our under- 
standing of the systemic disease. In our 
state of incomplete knowledge of the patho- 
genesis of the lesion it is perhaps premature 
to speculate upon another peculiar feature 
of the scleral process—its constant limita- 
tion to a zone between the equator and the 
limbus. 

Although it is dangerous to generalize, it 
would appear that the localization of the 
necrobiotic reaction in the so-called collagen 
diseases is dependent upon two factors: (1) 
Selective tissue susceptibility, (2) mechani- 
cal stress. Examples of the operation of a 
local conditioning factor in rheumatoid 


arthritis are seen in the familiar sites of pre- 
dilection of the subcutaneous nodule over 
superficially located articulations (Keil,** 
Collins**). 

Other examples of this same relationship 


are to be found in polyarteritis nodosa where 
there is a tendency for localization of nec- 
rotizing lesions at points of bifurcation of 
vessels (Zeek and Smith**), and in organs 
sustaining an unusual elevation of pressure ; 
witness the isolated pulmonary arteritis as- 
sociated with the Eisenmenger’s complex 
(Old and Russel,*® and Kipkie and John- 
son**). 

A local conditioning factor of mechanical 
nature could be postulated in the eye, namely, 
the difference in tissue tension in the an- 
terior and posterior scleral segments related 
to the attachment and pull of the extra- 
ocular muscles. The same consideration has 
been utilized to explain the selective site of 
localization of senile plaques in the anterior 
segment of the sclera (Roper*®). Other local 
factors of unknown significance include ex- 
posure to mechanical injury and to thermal 
and radiant energy. 

In the mature sclera there are no anatomic 
features to suggest a basic difference be- 
tween the anterior and the posterior seg- 


ments. For this reason it is difficult to weigh 
the importance of the observation of Mann,“ 
that the anterior sclera develops earlier and 
differentiates more completely in lower ani- 
mals than does the posterior sclera. That 
the circulation of the anterior sclera is more 
distal than in the posterior segment does not 
appear to be of importance in the absence of 
significant vascular changes except those sec- 
ondary to the necrotizing process. Thus it 
appears as though mechanical factors are of 
most importance in influencing the localiza- 
tion of the process in the anterior sclera. 

An interesting and poorly understood fea- 
ture of rheumatoid arthritis is the variation 
of the site of the associated ocular lesion in 
younger individuals. When this disease af- 
fects younger groups its early stages are 
accompanied by uveitis in three to five per- 
cent of the cases. Gonococcal infections, 
Reiter’s disease, erythema exudative multi- 
forme, the syndrome of Sjggren and of 
Behcet, and so forth (Vail,** Hollenhorst 
and ,Henderson,™* and Stillerman®™), repre- 
sent examples of associated uveal and joint 
involvement. 

Although both tissues are of mesodermal 
origin, the contracting structure of the vas- 
cular uvea and the collagenous, relatively 
acellular, poorly vascularized sclera suggests 
that a different immunologic mechanism may 
underlie the uveal and the scleral processes. 
A local action of an infectious agent or a 
vascular immunologic response would ap- 
pear a more likely pathogenetic mechanism 
in the production of the uveal than of the 
scleral reactions. 

A cursory review of the literature on 
rheumatoid arthritis reveals, as would be 
expected, the presence of ocular disease 
which has not been recognized as associated 
with the generalized process (Raven and 
others**). In other reports the incidence of 
ocular nodules is almost lost to the oph- 
thalmic literature by being buried in a mass 
of detailed information concerning other 
aspects of the disease (Bennett and others**). 

This obscurity is partly explained by the 
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fact that the specific nature of the scleral 
lesion has been recognized only relatively 
recently. However, the lack of cognizance 
of the association of the processes may reside 
in part in the terminology which has been 
used for the scleral lesion. 

The terms scleromalacia perforans and 
necroscleritis nodosa excavans are purely 
descriptive and do not have an etiologic 
connotation. It is suggested that the process 
be designated as rheumatoid scleritis and 
descriptive criteria satisfied by classifying 
the lesion as either nodular or excavating, 
according to the dominant clinical appear- 
ance. 


CONCLUSION 


Scleromalacia has a superficial resemblance 
to the scleral lesions in fragilitas ossium and 
in intercalary staphyloma. Scleral lesions in 
periarteritis nodosa, tuberculosis, syphilis, 
and of neoplastic nature simulate the dis- 
ease. Scleritis and episcleritis can be, but 
are not necessarily, exclusively precursors of 
the scleromalacia. Scleromalacia para limbus 
is a lesion probably of entirely different na- 
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Corticoid determinations of the aqueous 
humor by means of the Porter-Silver reac- 
tion’ were investigated in normal rabbit eyes 
following repeated paracenteses. These 
studies were undertaken in an effort to de- 
termine what change took place in the cor- 
ticoid concentrations of plasmoid aqueous as 
compared to primary aqueous humor. 
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Fig. 1 (Leopold and Maylath). Corticoid de- 
termination of aqueous humor of rabbit eyes after 
repeated paracenteses. 


HOURS 


Metuop 


Normal rabbit eyes were used for this 
study. The aqueous humor was removed by 
means of a hypodermic syringe and No. 25- 
gauge needle following the instillation of 
three drops of 0.5-percent tetracaine hydro- 


*From the Research Laboratories of the Wills 
Eye Hospital. This investigation was supported by 
a research grant from The National Institute of 
Neurological Diseases and Blindness, of the Na- 
tional Institutes of Health, Public Health Service. 
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chloride. After anesthetization, the eyes were 
gently and thoroughly flushed with normal 
saline solution. Aqueous specimens were ob- 
tained by oblique intracorneal punctures. Ten 
normal rabbit eyes were used for these tests. 
Initial specimens were withdrawn and para- 
centeses were repeated at one, two, and three 
hours after the initial withdrawal. Each 
specimen was analyzed individually, using 
the Porter-Silver reaction." 


RESULTS 


The accompanying graph (fig. 1) shows 
the concentrations obtained. It is evident that 
with repeated paracenteses there is an in- 
crease in the corticoid content of the plas- 
moid aqueous. 


DIscUSSION 


This observation suggests that some of the 
benefit attributed to paracentesis in the past 
for the therapy of various anterior-segment 
diseases, such as keratitis and uveitis, may be 
due to the increase in corticoid material in 
the plasmoid aqueous, and not only to the in- 
flux of immune bodies in the plasmoid aque- 
ous, as has been suggested by many others.’ 


SUMMARY 


Repeated paracenteses of the anterior 
chamber is followed by an increasing con- 
centration of corticoid materials in the plas- 
moid aqueous humor of normal rabbit eyes. 
Beneficial effects of plasmoid aqueous in the 
therapy of various inflammatory conditions 
of the anterior segment of the eyes, such as 
uveitis and keratitis, may in part be due to 
this increased quantity of corticoid materials 
in the plasmoid aqueous. 


1930 Chestnut Street (3). 
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TOPICAL COMPOUND F IN THE TREATMENT OF ANTERIOR 
SEGMENT EYE DISEASE* 


A PRELIMINARY REPORT 


E. H. Sterrensen, M.D., H. B. Ivy, M.D., anp F. O. Nacre, M.D 
Detroit, Michigan 


Although first reported in July, 1950," the 
topical use of cortisone has already gained 
wide acceptance in the treatment of a variety 
of anterior segment eye diseases. The recent 
studies of several investigators,?* suggest 
that 17-hydroxycorticosterone (Compound 
F of Kendall) is physiologically the more im- 
portant adrenal corticosteroid. It was thus 
logical to determine the effect of this more 
recently available compound in comparable 
treatment of anterior segment diseases. To 
date, 12 patients have been followed suffi- 
ciently to justify this preliminary report. The 
results are summarized briefly in Table 1. 

The preparation used in this study was one 
volume of 17-hydroxycorticosterone acetate 
suspension? (25 mg. per cc.) diluted with 
four volumes of 1:5,000 aqueous zephiran 
chloride. 

In the five cases of iritis the results ob- 
tained are equal, if not superior, to compara- 
ble cases treated with a similar perparation 
of topical cortisone. While it is admitted that 
the relative merits of a drug cannot be de- 
termined by such a limited number of cases, 


*From the Division of Ophthalmology, Henry 
Ford Hospital. 

+The 17-hydroxycorticosterone acetate used in 
this study was supplied by Merck & Co., Rahway, 
New Jersey, through the courtesy of Dr. Augustus 
Gibson, Executive Director, Medical Division. 


the results obtained in Case 1 are certainly 
suggestive and justify further detail. 

This arthritic patient was treated for an 
acute plastic iritis involving the left eve. 
Clearing eventually occurred after four 
weeks of topical cortisone therapy. During 
the last week of treatment a much more 
severe plastic iritis developed in the right 
eye. Treated with Compound F only, the eye 
cleared completely in six days. 

That the one case of Fuchs’s endothelial 
dystrophy did not respond to the topically 
applied hormone is not surprising, for in our 
experience this lesion has not been improved 
by parenteral ACTH or cortisone nor by 
topical cortisone. 

In the remaining cases the rapidity and 
completeness of response has equalled, if not 
surpassed, that obtained with a comparable 
preparation of cortisone in similar cases. 

From the results here presented it is ob- 
vious that Compound F is physiologically ac- 
tive in topical application to a variety of 
anterior segment eye diseases. We feel that it 
is equal, if not superior, to cortisone applied 
similarly, although the relative merits of each 
drug must be determined by a larger series 
studied over a longer period of time. Fur- 
ther studies now are in progress. 

Henry Ford Hospital (2). 
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TABLE 1 
SUMMARY OF RESULTS IN TREATMENT WITH TOPICAL CoMPOUND F 


No. Patient Age Sex Diagnosis . Results 
Frequency Duration 


days) 
Marked decrease in exudate & 
hyphema in 3 days 
while awake Eye completely chose after 6 days 


-h. whileawake 3 
ch. 3 

29. éIritis, acute plasite -h. whileawake 2 #£Much less hyperemia, Exudate & 
h. 7 
h. 2 


45 M_Iritis, acute plastic 


cells clearing in 2 days 
while awake Eye clear after 9 days 
while awake Cells completely gone; occasional 
pigment granule remaining in 2 


.2. 
40 M_ITritis, acute 


ys 
.i.d. while awake Eye completely clear after 7 days 
Iritis, Traumatic .2.g. while awake Rapid improvement in 4 days 
i Cornea & anterior chamber com- 
pletely clear after 14 days 
Iritis, traumatic .2.h. while awake Complete relief of subjective 
symptoms in 1 day 
No flare or cells; Descemet’s mem- 
brane wrinkling less in 2 days 
Eye clear after 6 days 
Corneal ulcer, .2.h. while awake No corneal staining, no pain after 
marginal 1 day 
very faint residual scarring 


Corneal ulcer, .2.h. while awake Infiltrate cheazing & less bulbar in- 
marginal, severe jection after 2 days 
= minimum residual scarring 
ter 17 days 
Vernal conjuncti- q.i.d. No hyperemia after 2 days 
vitis, bulbar Slitlamp examination negative ex- 
type cept for residual from Trantas’ 
dots after 7 days 
Allergic conjuncti-  q.i.d. Complete subjective relief in 1 day 
Vitis Follicles smaller after 7 days 
Rx continuing 
Phlyctenular kera-  q.i.d. Eye completely clear in 4 days. 
toconjunctivitis Recurrence 1 week after treat- 
ment was discontinued. Com- 
plete remission after another 7 
days of therapy 
Rx continuing. 
Fuchs's endothe- q.i.d. No improvement 
lial dystrophy 
Leutic interstitial q.2.h. while awake Cornea clearer after 1 week. After 
keratitis 30 days cornea clear except for 
faint residual central scar. Final 
vision 20/25+ 
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STUDIES ON CORTISONE IN OPHTHALMOLOGY* 


I. THE INFLUENCE OF CORTISONE ON THE IN-VITRO EFFECT OF ANTIBIOTICS ON MICROORGAN- 
ISMS CAPABLE OF CAUSING OCULAR INFECTIONS 


II, THE ACTION OF CORTISONE ON EXPERIMENTAL PNEUMOCOCCIC INFECTION OF THE CORNEA 
AND ITS INFLUENCE ON THE ACTIVITY OF SEVERAL ANTIBIOTICS 


Giusepre Lepri, M.D. 
Pisa, Italy 


The local application of cortisone by 
means of collyrium, ointment, or subcon- 
junctival injections has shown a marked 
therapeutic efficacy in a large number of 
pathologic conditions of the eyes, especially 
those affecting the anterior segment. Reports 
on this subject have become increasingly 
frequent. 

It is important now to ascertain for 
which diseases this substance is particularly 
suitable and further to determine the dosage 
and length of treatment which, up to now, 
have not been clearly established. 

It is also of interest to examine the pos- 
sibility of the local use of cortisone with 
other drugs, particularly those antibiotics 
which are commonly employed in ophthalmol- 
ogy—this aspect has so far not been con- 
sidered. The objection to prolonged treat- 
ment with cortisone and the corticotrophic 
hormone is that the use of these agents is 
not without danger, inasmuch as a spread of 
infection may be facilitated due, probably, 
to a diminished resistance to infections whose 
symptoms become masked by the hormone 
therapy and to an adrenal-cortex insufficiency 
which develops after prolonged treatment 
with these hormones. 

It is known that cortisone, just as ACTH, 
abolishes or decreases the reaction of the or- 
ganism to the “stress.” In pathologic condi- 
tions in which the allergic reaction is so 
marked as to constitute the whole disease, 
while the action of the stimulus is weak, 
there seems to be little question about the 
usefulness of cortisone. 

In other cases, however, in which the 
pathogenic agent is known and the reaction 
of the organism to stress simply represents 
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a defensive process, likely to limit and to re- 
tard the extension of the disease, the inhibi- 
tion of such a reaction by means of ACTH 
or cortisone would appear harmful instead 
of beneficial, since all that would happen 
would be a transient attenuation of the 
allergic symptoms without the elimination 
of the agent acting as stimulus. If the 
stimulating agent is not removed in these 
conditions, the allergic manifestations will 
undoubtedly recur as soon as the administra- 
tion of cortisone and ACTH has been sus- 
pended. 

This principle is also applicable to rheu- 
matic diseases, for which cortisone and 
ACTH have shown indisputable clinical effi- 
cacy. If one considers these diseases to be 
caused by microdrganisms, as it was once 
believed and recently again upheld,’ and not 
due simply to endocrine disturbances, then 
it may be anticipated that, as soon as the 
administration of cortisone or ACTH is sus- 
pended, a violent extension of the infection 
will follow because of the inability of local 
defenses to overcome the infection which, 
previously, had been masked by the effect 
of the hormones. At such a time, the aid of a 
therapeutic agent capable of eliminating the 
causative microOrganism becomes indispen- 
sable. 

Dubois and Ferriére have reported the in- 


*From the Department of Ophthalmology, Uni- 
versity of Pisa. Director: Prof. F. Caramazza. 

+ During the congress on rheumatic diseases held 
at Atlantic City, New Jersey, McPherson, Wichel- 
hausen, and Robinson reported to have isolated 
from the blood of rheumatic patients a microérgan- 
ism to which the name “microbe L” was given, and 
which was particularly sensitive to the action of 
terramycin. 
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teresting case of a patient suffering from 
generalized Hodgkin's disease, who received 
a treatment of cortisone for six months, dur- 
ing which period all outward signs of the 
disease disappeared. When this treatment was 


Fig. 1 (Lepri). Staphylococcus (Oxford). (1) 
Terramycin, 100y/cc. (2) Cortisone, 0.5 percent. 
(3) Terramycin plus cortisone. (4) Aureomycin, 
100y/cc. (5) Aureomycin plus cortisone. 


Fig. 2 (Lepri). Staphylococcus aureus. (1) Pen- 
icillin, 100 units/cc. (2) Cortisone, 2.5 percent. (3) 
Cortisone, 0.5 percent. (4) Penicillin plus cortisone, 
2.5 percent. (5) Penicillin plus cortisone, 0.5 per- 
cent. 
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suspended, however, a septicemia developed, 
which did not respond to any of the antibiot- 
ics. In other cases, muscular abscesses de- 
veloped at the site of cortisone injections 
and, although there were neither local nor 
general symptoms, it was, nevertheless, pos- 
sible to cultivate Staphylococcus aureus from 
these lesions. 

What has been said so far concerns the 
general administration of ACTH and cor- 
tisone. It is, however, interesting to examine 
the effect of the local action of cortisone (as 
exhaustively demonstrated, ACTH has no 
local action, since it acts through stimulation 
of the adrenal cortical hormones). Cortisone 
has been demonstrated to have a satisfactory 
local action in some diseases of the eye and 
to have an especially favorable influence on 
the exudative and inflammatory phases of the 
reaction of hypersensitivity. 

Cortisone also tends to retard the cicatri- 
zation of wounds, even if locally admin- 
istered, through the diminution of the vas- 
cular phenomena—hyperemia, vasodilatation, 
plasma transudation, and diapedesis of leuko- 
cytes. It has a similar effect on corneal scar- 


Fig. 3 (Lepri). Bacillus coli (9637). (1) Strepto- 
mycin, 100 y/cc. (2) Neomycin plus cortisone. (3) 
Cortisone, 0.5 percent. (4) Streptomycin plus cor- 
tisone. (5) Neomycin, 100 units/cc. 
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Fig. 4 (Lepri). Klebsiella pneumoniae. (1) Ter- 
ramycin, 100 y/cc. (2) Terramycin plus cortisone. 
(3) Aureomycin, 100 y/cc. (4) Aureomycin plus 
cortisone. (5) Cortisone, 0.5 percent. 


Fig. 6 (Lepri). Pneumococcus (type II, stain 10 
Siena). (1) Terramycin, 100 y/cc. (2) Aureomycin, 
100 y/cc. (3) Terramycin plus cortisone. (4) Cor- 
tisone, 0.5 percent. (5) Aureomycin plus cortisone- 


ring. Although, in this instance, cicatrization 
occurs under different circumstances, the 
drug retards the scar formation through a 
decrease of keratoblastic proliferation (no 
inhibition of the epithelial proliferation was 
seen ( Newell and Dixon). 


Fig. 5 (Lepri). Proteus vulgaris. (1) Terramy- 
cin, 100 y/cc. (2) Cortisone, 0.5 percent. (3) Neo- 
mycin plus cortisone. (4) Terramycin plus cortisone. 
(5) Neomycin, 100 units/cc. 


Fig. 7 (Lepri). Bacillus coli (G. N.) (1) Strep- 
tomycin 100 y/cc. (2) Streptomycin plus cortisone, 
2.5 percent. (3) Streptomycin plus cortisone, 0.5 
percent. (4) Cortisone, 2.5 percent. (5) Cortisone, 
0.5 percent. 


IN VITRO STUDY 
The first aim of my study was to ascertain 
whether or not cortisone* interferes, in vitro, 


* During my experiments I made use of cortone 
(cortisone acetate) produced by Merck & Co., Rah- 
way, New Jersey. It contains 25 mg. cortisone/cc. 
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Fig. 8 (Lepri). Staphylococcus (Oxford). (1) 
Terramycin, 100 y/cc. (2) Cortisone, 2.5 percent. 
(3) Cortisone, 0.5 percent. (4) Terramycin plus 
cortisone, 2.5 percent. (5) Terramycin plus cor- 
tisone, 0.5 percent. 


Fig. 9 (Lepri). Proteus morganii. (1) Neomycin, 
100 units/cc. (2) Neomycin plus water. (3) Water. 
(4) Cortisone, 0.5 percent. (5) Neomycin plus 
cortisone. 


with the action of some antibiotics on the fol- 
lowing microorganisms frequently responsi- 
ble for the infections of the anterior seg- 
ment of the eye: (1) Staphylococcus (Ox- 
ford), (2) Staphylococcus aureus, (3) B. 
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coli (9637), (4) B. coli (G.N.), (5) Pneu- 
mococcus (type II, strain “10 Siena’’), (6) 
Proteus vulgaris, and (7) Proteus morganii 
which has peculiar morphologic, cultural, and 
biochemical characteristics. The strain of 
Proteus morganii used in these experiments 
was isolated by me in 1948 from a severe 
corneal abscess due to trauma. 

The antibiotics tested were: (1) Aure- 
omycin, (2) chloramphenicol, ne- 
omycin,t (4) penicillin, (5) streptomycin, 
and (6) terramycin.' 


TECHNIQUE 


The technique was to observe the innibi- 
tion of the growth of microérganisms on 
solid media using the method of absorbent 
paper discs placed on the surface of the cul- 
tures or little wells made into the medium. 
One drop of 24-hour broth culture of differ- 
ent microorganisms (blood-broth culture for 
pneumococci) was placed in the center of 
every sterile dish (9.5-cm. diameter). Then 
20 cc. of a 2.0-percent fluid agar was poured 
into each dish at 50°C. (Blood-agar for 
pneumococci.) The dishes were then ade- 
quately agitated in order to obtain a uniform 
distribution of the micro6rganisms in the 
fluid agar; lastly the medium was allowed 
to solidify. 

The sterile paper discs, having a diameter 
of 10 mm., soaked with the different anti- 
biotics and cortisone, were then placed on 
the surface of the agar. In the case of a 
combination of antibiotics and cortisone, sev- 
eral paper discs, soaked with the two sub- 
stances, were placed on top of one another. 

The wells in the agar medium were made 
by means of a simple cork perforator (diam- 
eter of the well eight mm.) and 0.03-cc. 


tI gratefully acknowledge the courtesy of the 
Commercial Solvent Corporation, Terre Haute, In- 
diana, for supplying an adequate quantity of 
neomycin (stock No. J-500410, Strength 163 units/ 
mg. and stock No. J-500401, strength 131 
units/mg.), and to the Pfizer & Co., New York, 
for having sent directly the terramycin (crystalline 
substance and ophthalmic ointment). 
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cortisone or antibiotics, in aqueous suspen- 
sion or solution, were dropped into them. 
After 24 hours’ incubation, readings were 
taken ; that is, the measurements of the zone 
of growth inhibition formed around the 
single wells or paper discs. 

A detailed account of the experiments has 
been omitted, as well as a description of 
some bacteriologic observations, in order to 
consider briefly the results which were the 
immediate aim of my research. 


RESULTS 

1. In vitro, cortisone seems to have no 
inhibitory effect on the growth of any of 
the microOrganisms examined, at least not 
with the technique herein described. This 
failure of growth inhibition was observed 
when 0.5- or 2.5-percent cortisone concentra- 
tions were used. 

2. The addition of cortisone does not 
seem to alter, to any exteat, the inhibitory 
effect exerted on the growth of the pathogens 
by the various antibiotics. 

When the inhibition zones around the wells 
and paper discs produced by cortisone plus 
antibiotics and cortisone alone were com- 
pared, there seemed to be a slight decrease 
in size of the inhibition zone produced by 
the cortisone-antibiotic combination. This 
was evidently due to the addition of the fluid 
in which cortisone is dissolved (the latter 
being by itself inactive) to the antibiotic 
solution, whose concentration in the paper 
discs or in the wells was thus reduced. This 
observation is supported by the fact that, 
when an equal amount of water is added to 
the wells or paper discs, a similar decrease in 
the inhibition zone is noted. 

These first experiments, therefore, seem 
to indicate that cortisone does not have any 
influence on the action of antibiotics on 
microorganisms. 


IN sTUDY 
The results of these researches obviously 
required a confirmation by in vivo experi- 
ments. 


Fig. 10 (Lepri). Control eye 72 hours after in- 
fection. Note the purulent infiltration in the cen- 
ter of the cornea, infiltration and edema of the 
whole membrane, marked hypopyon in the anterior 
chamber, and violent iritis. 


Fig. 11 (Lepri). Eye treated with cortisone sub- 
conjunctivally (5.0 mg., once daily) from the sec- 
ond day after the infection. The picture, taken 
on the fifth day, shows purulent infiltration of the 
cornea and hypopyon and fibrinous exudate in the 
anterior chamber. The perikeratic injection and in- 
flammation of the iris are less marked. 


I decided, therefore, to examine the in- 
fluence of cortisone on an experimental 
ocular infection and to ascertain whether or 
not the simultaneous administration of cer- 
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Fig. 12 (Lepri). Eye treated with cortisone oint- 
ment (1.0 percent) four times daily from the sec- 
ond day after infection. The picture, taken on the 
fifth day, shows dense purulent infiltration in the 
center of the cornea and slight infiltration of the 
whole membrane. There is fibrinous exudate in the 
inferior part of the anterior chamber and conges- 
tion of the iris. 


Fig. 14 (Lepri). Eye treated with one-percent 
cortisone ointment from the second day after in- 
fection. The picture, taken on the 12th day, shows 
that the purulent infiltration in the center of the 
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Fig. 13 (Lepri). Eye treated with cortisone sub- 
conjunctivally from the second day after inocula- 
tion. The picture, taken on the eighth day, shows 
purulent infiltration still in the center of the cor- 
nea. There is a fibrinous-purulent exudate in the 
anterior chamber. The perikeratic injection and 
congestion of the iris are relatively mild. 


are 


Fig. 15 (Lepri). Eye treated with penicillin sub- 
conjunctivally (100,000 units in 0.2 cc. of adrenalin 
and 0.2 cc. of procaine, twice daily) from the sec- 
ond day after inoculation. The picture, taken on the 
fifth day, shows a clear, well-defined, purulent in- 
filtration of the center of the cornea. The remain- 
ing cornea is transparent. There is no hypopyon. 


cornea is still present although the exudate in the 
anterior chamber is disappearing, as are the other 
signs of inflammation. 


| 
| - 
| 


CORTISONE IN OPHTHALMOLOGY 


tisone interferes with the well-known ther- 
apeutic efficacy of the antibiotics in experi- 
mental ocular infections. 

This ocular infection was produced by 
the introduction of a pneumococcus suspen- 
sion into the cornea of the fabbit. Pneu- 
mococcus was chosen because it is rather 
difficult to produce with this technique, an 
ocular infection with the more common hu- 
man pathogens (staphylococci streptococci, 
B. coli, B. proteus). It has been my experi- 
ence that, even though these microorganisms 
can frequently cause ocular infections in man 
(and the ones I used were taken from severe 
ocular lesions) the considerable resistance 
of the rabbit to these pathogens makes their 
use impractical. 

During preliminary trials, I attempted to 
produce experimental ocular infections in the 
rabbit with Staphylococcus a. (Oxford), 
Staphylococcus aureus, B. coli (9637), B. 
coli (G.N.), and Proteus vulgaris. The ma- 
terial introduced into the cornea simply pro- 
duced an infiltration of the parenchyma 
which disappeared rapidly, leaving a slight 
nubecula without having provoked an in- 
flammatory response of the ciliary body. 
Only with Proteus vulgaris was a slight 
hyperemia noted in the anterior segment of 
the eye, and it lasted only 72 hours. 

By using pneumococci, however, with pref- 
erence of some strains to others, it was pos- 
sible to produce a sufficiently constant corneal 
infection in rabbits and this inflammation 
presented a more or less typical course. In 
previous experiments, Macaskill and 
Weatherall obtained good results with type 
XIX and, to a lesser extent, type III. I used 
two different types of pneumococci—type 
XIX and type II (strain “10 Siena”). 


TECHNIQUE 


The culture medium used was agar with 
defibrinated rabbit blood. It was not possible, 
however, with either of these types of pneu- 
mococci to produce a constant experimental 
ocular infection. I noticed that, when the in- 
fecting material was taken from serial blood- 
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agar subcultures of not more than 48 to 72 
hours’ duration, while the growth of the 
pathogens was more abundant, a higher per- 
centage of infections was possible. 

It was, nevertheless, necessary to infect a 
large number of animals (in both eyes) and 
these were divided into groups only after the 
presence and the nature of the inflammatory 
lesions had been ascertained. It was, of 
course, only possible to consider those eyes 
which presented similar lesions, since the 
severity of the infection varied in each case. 

I noticed also that the development and the 
course of the infection were related to the 
degree of susceptibility of the animals. There 
was a difference in reaction even between the 
two eyes of the same animal, although in 
each case the same procedure was followed 
and the number of microorganisms intro- 
duced was the same. Indeed, it may be stated 
with assurance that the intensity of the infec- 
tion was not related to the virulence of the 
bacterial inoculation. 


CorRTISONE TREATMENT 


A pneumococcal suspension containing 100 
million organisms per cc. was prepared and 
0.02 cc. was introduced into the cornea of 
each animal. The first (control) group (four 
rabbits) received no treatment. The second 
group, consisting of four rabbits with an 
infection of equal intensity in each eye, was 
given one-percent cortisone ointment four 
times daily in the left eye; the right eye was 
left untreated as a control. Treatment was 
begun on the second day after inoculation, 
by which time the inflammation was very 
apparent. 

My opinion that local treatment with cor- 
tisone in one eye cannot influence the course 
of the corneal infection of the other eye was 
supported by the similarity of the lesions in 
the right eyes of the second group of rab- 
bits and in both eyes of the first (control) 
group which received no treatment. 

Four other rabbits, which presented an in- 
fection equal in severity to those in the first 
and second groups but in one eye only, re- 
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Fig. 16 (Lepri). Eye treated with penicillin 
subconjunctivally. This picture, taken on the 11th 
day, shows that the purulent infiltration in the center 
of the cornea is being transformed into a leukoma. 
Other inflammatory signs are absent. 


Fig. 18 (Lepri). Eye treated with subconjunc- 
tival terramycin plus cortisone ointment from the 
second day after infection. This picture, taken on 
the fifth day (see also Figure 17—the opposite 
eye), demonstrates evident but limited purulent in- 
filtration in the center of the cornea. There is no 
hypopyon. Other inflammatory signs are mild. 


Fig. 17 (Lepri). Eye treated with terramycin 
subconjunctivally (25 mg. in buffered saline solu- 
tion twice daily) from the second day after 
infection. The picture, taken on the fifth day, 
shows the infiltration in the center of the cornea. 
The hypopyon, present only a short time, has al- 
ready disappeared. 


Fig. 19 (Lepri). Eye treated with subconjunctival 
penicillin plus cortisone ointment from the second 
day after infection. The picture, taken on the fifth 
day, shows that the purulent infiltration in the 
center of the cornea is limited, with no infiltration 
of the remaining area of cornea. There is no hy- 


popyon. 
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ceived cortisone subconjunctivally in the 
dosage of 0.2 cc. of a 2.5-percent suspension 
(5.0 mg.) daily. 

CORTISONE COMBINED WITH ANTIBIOTICS 

Finally experiments were performed to 
find out whether cortisone had any effect on 
the antibacterial efficacy of the antibiotics 
penicillin and terramycin. Several animals 
received subconjunctival treatment with peni- 
cillin or terramycin as follows: 

Penicillin, 100,000 units, was dissolved in 
0.2 cc. of novocain plus adrenalin and was 
administered every 12 hours; terramycin 25 
mg. of an ophthalmic solution,* was admin- 
istered every 12 hours. Other animals re- 
ceived cortisone plus antibiotic treatment. 
The cortisone was given subconjunctivally in 
a quantity of 0.2 cc. in physiologic saline so- 
lution (5.0 mg.) once a day. 

Ointments in which the agents were com- 
bined were applied to the eyes of two ani- 
mals—cortisone plus penicillin to the first 
rabbit ; cortisone plus terramycin to the sec- 
ond. 

These different treatments were continued 
for 10 consecutive days. No other drug was 
given during this period. All animals sur- 


vived. 


RESULTS 

1. Control group. The infection was pro- 
duced in six eyes of four animals: A few 
hours after the inoculation all animals pre- 
sented conjunctival hyperemia; 12 hours 
later, an abundant mucopurulent discharge 
was observed; 24 hours later, the conjunc- 
tival discharge had increased and was ac- 
companied by intense edema and congestion 
of the eyelids. At the same time infiltration 
and edema of the cornea and perikeratic in- 
jection were evident. 

Simultaneously, or at the latest by 72 


* The ophthalmic solution of terramycin, which 
was employed with good results in previous experi- 
ments (good tolerance and satisfactory penetration 
from the subconjunctival spaces into the anterior 
chamber), had the following composition: crystal- 
line terramycin, 25 mg., sodium chloride 62.5 mg., 
sodium borate 25 mg. 
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hours, a more or less extensive hypopyon and 
iritis could be seen in those animals in which 
the infection was firmly established. In some 
animals, the hypopyon was typical ; in others, 
it was better described as a dense fibrinous 
exudate which had firmly accumulated in the 
lower part of the anterior chamber. A severe 
iridocyclitis completed the picture. 

By the seventh or eighth day, the inflam- 
matory signs began to regress, and healing 
occurred in all cases within 10 to 18 days, 
resulting however in more or less severe 
corneal opacities. Neither corneal perfora- 
tion, nor extension to the posterior struc- 
tures, nor panophthalmitis developed in any 
of the animals. 

2. Second group. The course of the in- 
fection in the right (control) eyes of the four 
animals of the second group was similar to 
that of the first group. In the left eyes, to 
which cortisone ointment had been applied 
48 hours after inoculation, the course of the 
infection was not the same. 

There was no difference in the appearance 
of the first inflammatory signs—hyperemia, 
conjunctival discharge, perikeratic conges- 
tion, and involvement of the iris—but their 
intensity was slightly reduced. The extent of 
the infiltration and corneal edema, on the 
other hand, was equal in degree to that ob- 
served in the controls—at least for the first 
10 days. Thereafter, a marked attenuation of 
the infection occurred, but the healing proc- 
esses were slower and the duration longer. 
After 10 days, the treatment was discon- 
tinued, although some inflammatory signs, 
similar to those of the controls, were pres- 
ent. 

3. Third group. There was no marked dif- 
ference between the animals treated with 
cortisone ointment and those receiving sub- 
conjunctival injections of cortisone. 

4. Fourth and fifth groups. The therapeu- 
tic efficacy of penicillin in experimental 
pneumococcal infection, which other workers 
(Macaskill and Wheatherall) have already 
amply demonstrated, was again evidenced by 
the five eyes in the fourth group of animals 
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in which the average duration of the infec- 
tion was noticeably less than that of the con- 
trols (8 to 9 days instead of 10 to 15). The 
extent of the corneal infiltration, and hence 


Fig. 20 (Lepri). Eye treated with subconjunc- 
tival cortisone from the second day after infec- 
tion. The picture, taken on the lth day, shows 
the purulent infiltration in the center of the cornea 
and the hypopyon still evident in the anterior cham- 
ber. 


Fig. 21 (Lepri). Eye treated with terramycin 
and cortisone ointment (ophthalmic, four times 
daily) from the second day. The picture, taken on 
the llth day, shows, in addition to mild infiltration 
in the center of the cornea, an exudate, more fibrin- 
ous than purulent, in the anterior chamber. 
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of corneal scarring, was also reduced. The 
hypopyon was less evident and was re- 
absorbed in a shorter time; in some cases it 
“never developed. 

A similar course of events was observed 
in the five eyes of the fifth group after 
terramycin administration. A comparison be- 
tween Groups IV and V shows that, when 
cortisone is combined with antibiotics, there 
is an attenuation of the inflammatory signs 
not apparent in those animals which receive 
antibiotic treatment only (penicillin or ter- 
ramycin). Perikeratic congestion is less 
evident, there is less pain with pressure on 
the ciliary body, and congestion of the iris is 
decreased. The duration of the infection and 
the outcome were similar to those in the ani- 
mals which received antibiotic treatment 
only, either penicillin or terramycin. 


CoNCLUSIONS 


The results of the second part of my ex- 
periment show that the local administration 
of cortisone has a certain influence on ex- 


Fig. 22 (Lepri). Eye treated with cortisone oint- 
ment beginning on the second day. The picture was 
taken on the 15th day when the infection had al- 
most subsided. A large leukoma has replaced the 
purulent infiltration. The hypopyon has been ab- 
sorbed. 
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perimental corneal infection with pneumococ- 
cus. This was deduced from the attenuation 
of the inflammatory signs, as compared with 
the controls. The duration and the sequels, 
however, did not seem to be affected. 

The simultaneous administration of cor- 
tisone with penicillin and terramycin, which 
by themselves possess a considerable anti- 
bacterial activity in the experimental infec- 
tion of the rabbit, seems to exert a favorable 
influence on the course of the infection by 
shortening its duration and causing an at- 
tenuation of the inflammatory signs. 

Cessation of the cortisone and antibiotic 
treatment caused neither further extension 
of the inflammation nor recurrences. The 
extent of the opacities and leukomas, which 
are the principal end results of the disease, 
was no greater than that observed in ani- 
mals which received antibiotics only ; in some 
cases, they were even smaller. 

My experiments seem to show, therefore, 
that the use of a combination of cortisone and 
antibiotics is not contraindicated in the treat- 
ment of infections of the anterior segment 
of the eye. The administration of cortisone 


Fig. 23 (Lepri). Eye treated with terramycin sub- 
conjunctivally from the second day after infection. 
The picture was taken on the 15th day when the in- 
fection had almost subsided. A nubecula is still 
visible in the center of the cornea. The anterior 
chamber and iris are normal. 


alone is not advisable, since the infecting 
agent is not—to any extent—influenced by 
the action of the hormone. 

With the local administration of cortisone 
alone, I was not able to obtain the brilliant 
results reported by Selye in the use of sys- 
temic ACTH (alone) with treatment of 
some infections of the anterior segment of 


Fig. 24 (Lepri). Eye treated with subconjunc- 
tival penicillin and cortisone from the second day 
after infection. The picture was taken on the 15th 
day when the infection had nearly subsided. In addi- 
tion to the thin corneal nubecula, a fibrinous veil 
is still visible in the anterior chamber. 


Fig. 25 (Lepri). Eye treated with subconjunc- 
tival terramycin and cortisone from the second day 
after infection. The picture, taken on the 15th day, 
shows that the infection is nearly gone. Only a 
thin corneal nubecula is still visible. 
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the human eye (kerato-hypopyon). This 
seems clear confirmation that ACTH does 
not act directly on the ocular structures but 
that its action is similar to such other ther- 
apeutic agents as pyretotherapy, aspecific 
protein therapy, and so forth. 

The combined cortisone-antibiotic treat- 
ment, on the one hand, reduces considerably 
the symptoms due to the allergic exudative 
component of the infection and, on the other 
hand, acts directly on the infecting agent. 
This, theoretically at least, seems to be the 
therapy of preference for the infections of 
the anterior segment of the eye. 

The efficacy of this treatment must, how- 
ever, still be ascertained in more marked and 
especially more chronic infections. It is to 
be feared that, since the rapid elimination of 
the infective organism is not possible, in 
chronic infections, once the cortisone treat- 
ment is suspended an extension or recurrence 
of the infection may occur. 

Unfortunately experimental infections of 
the anterior segment of the eye of desired 
severity and chronicity, as they occur in man, 
are difficult to obtain with any degree of 
constancy. It would seem, therefore, worth- 
while and necessary to perform trials di- 
rectly on the inflammatory conditions of the 
anterior segment of the human eye. I did 
this in four cases of kerato-hypopyon. 

In these cases, local treatment with cor- 
tisone (0.5-percent collyrium and 1.0-per- 
cent ointment) was given for two days with- 
out antibiotics; this resulted in an evident 
reduction of the conjunctival hyperemia and 


Dubois-Ferriére, H.: Presse méd., 59 :442, 1951. 


GIUSEPPE LEPRI 


REFERENCES 


of the perikeratic and iris injection. The sep- 
tic infiltration of the cornea and the hy- 
popyon were influenced only to a small ex- 
tent. These last signs were inclined to dis- 
appear after the usual subconjunctival ad- 
ministration of antibiotics (penicillin and 
terramycin ). 

The simultaneous treatment with the two 
drugs (cortisone and antibiotic), has, in my 
opinion, a slight advantage over the anti- 
biotic therapy alone ; in any case I never ob- 
served an unfavorable influence on the course 
and sequelae of the infection. 


SUMMARY 


I was able to demonstrate that cortisone 
has no antibacterial activity in vitro on the 
different organisms examined but that, at the 
same time, it has no influence on the anti- 
bacterial activity of the various antibiotics 
which were considered. 

Cortisone, when locally applied in vivo in 
the experimental pneumococcal corneal infec- 
tion of the rabbit, has a slight therapeutic 
efficacy—some of the inflammatory signs are 
attenuated. It is not possible, however, to 
influence the course of the infection—that is, 
the purulent infiltration of the cornea and the 
hypopyon are not affected. 

When cortisone is administered together 
with penicillin or terramycin, it does not in- 
terfere with the antibacterial activity of these 
drugs, but it helps to diminish the intensity 
of the inflammatory signs, thus favoring the 
course of the healing. 


Via Gabba, 5. 
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AN OPERATION FOR THE RELIEF OF TENSION IN 
CONGENITAL GLAUCOMA* 


GONIOTOMY AB EXTERNO COMBINED WITH IRIS INCLUSION 


Joseru Lavat, M.D. 
New York 


In 1892, De Vincentiis advocated incision 
of the filtration angle tissues for the relief 
of tension in congenital glaucoma. He em- 
ployed a slightly curved needlelike instru- 
ment which had a small, pointed, sickle- 
shaped end, sharp on its convex edge. The 
shaft was thickened gradually toward the 
handle so that the puncture hole was com- 
pletely closed and the aqueous did not escape. 

Before performing the operation the pupil 
is contracted with eserine and the eye anes- 
thetized. The needle enters obliquely through 
the sclera about one mm. back of the limbus 
and a little below the horizontal meridian, 
with the convex blade directed downward. 
The needle is advanced across the anterior 
chamber parallel to the iris, until the point 
reaches the angle of the chamber at a spot 
somewhat lower than the puncture. The point 
then penetrates into the tissue of the angle 
for a distance of about one mm. 

As the needle is gradually withdrawn, the 
handle is turned so that the convex blade 
incises all of the tissues of the inferior 
periphery of the angle, including the inner 
scleral layers, until it reaches near the origi- 
nal puncture (figs. 1 and 2). 

About 1938, Barkan’ revived this opera- 
tion, but used a contact glass so that he could 
see exactly what structure of the angle he 
was cutting. Barkan does not cut into 
Schlemm’s canal, when he does the operation, 
but he cuts exactly the same structures that 
De Vincentiis cut. In a personal communica- 
tion Barkan* writes: “In the operation of 
goniotomy for congenital glaucoma I make 
the incision only in the meshwork of the 
filtration angle or, as it might also be put in 


* From the Eye Services of the Mount Sinai and 
the Manhattan Eye, Ear, and Throat Hospitals. 
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other words, I endeavor to strip the root of 
the iris from the angle wall with which it is 
connected by residual mesoblastic tissue. I 
have had considerable difficulty in getting 
knives made of proper shape and propor- 
tions so that they plug the wound throughout 
the procedure. Likewise, the surgical contact 
glass has undergone some modification.” See 
Figure 3. 

Recently, at a meeting of the American 


Fig. 1 (Laval). De Vincentiis’s technique. (Re- 
printed with permission of The Blakiston Company 
from Meller’s Ophthalmic Surgery.) 


Fig. 2 (Laval). De Vincentiis’s technique. (Re- 
printed with permission of The Blakiston Company 
from Meller’s Ophthalmic Surgery.) 
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Academy of Ophthalmology and Otolaryn- 
gology in Chicago, Scheie* showed a moving 
picture of a goniotomy for congenital glau- 
coma in which he did exactly this operation 
of De Vincentiis. He disregards the contact 
glass of Barkan. In other words, there is 
now a revival of the original method of 


Fig. 3 (Laval). Barkan’s use of the contact 
glass in his modification of the De Vincentiis opera- 
tion. (Reprinted with permission from the Arch. 
Ophth., 19:220, 1938.) 


ogy of the Fye.) 
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Fig. 4 (Laval). Congenital glaucoma with a deep 
chamber is called hydrophthalmos. (Reprinted with 
permission from Fuchs, A.: Atlas of Histopathol- 


LAVAL 


doing the goniotomy for the relief of tension 
in glaucoma. 

It is well known that there are two types 
of congenital glaucoma: one, with a deep 
chamber and congenital malformation of the 
filtration angle; the other with a narrow 
chamber and signs of old intraocular inflam- 
mation. Congenital glaucoma with a deep 
chamber is called hydrophthalmos (fig. 4). 
The one with a narrow chamber and with 
signs of old inflammation is called buph- 
thalmos (fig. 5). In other words, the congeni- 
tal glaucoma which is due to a congenital 
malformation is the true hydrophthalmos. 

The hydrophthalmic eye may have a par- 
tially developed Schlemm’s canal or no 
Schlemm’s canal at all, or it may have poorly 
developed trabeculas at the filtration angle. 
This condition may be present over all of the 
circumference or only in certain areas of the 


Fig. 5 (Laval). Congenital glaucoma with a 
narrow chamber and with signs of old inflamma- 
tion is called buphthalmos. (Reprinted with per- 
mission from Fuchs, A.: Atlas of Histopathology 
of the Eye.) 
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OPERATION FOR CONGENITAL GLAUCOMA 


filtration angle. The longer the hydroph- 
thalmos exists, the more of Schlemm’s canal 
will be occluded. Accordingly, in doing the 
classical goniotomy of De Vincentiis, even 
by Barkan’s method of visualizing the fil- 
tration angle, one cannot be sure if, after 
the goniotomy, Schlemm’s canal can func- 
tion and drain off the aqueous which gets to 
it through the cut trabeculas. 

For this reason, I have done the goniotomy 
by the ab externo route, cutting through the 
trabeculas also, but have added an iris inclu- 
sion under the conjunctival flap. In this way, 
I can ensure external drainage if Schlemm’s 
canal cannot function. This takes care not 
only of those eyes with hydrophthalmos 
(deep chamber), but also those with shallow 
chamber (buphthalmos ). 

In the latter, the buphthalmic eye with the 
very narrow chamber, the classical goniot- 
omy of De Vincentiis cannot be done with 
or without a contact lens, because there is not 
enough room for the knife to pass between 
iris and cornea. In these cases with the shal- 
low chamber, the ab externo route is defi- 
nitely preferable. 

In doing the operation, a conjunctival in- 
cision is made six or seven mm. from the 
limbus, over approximately one third of the 
circumference of the eyeball. The conjunc- 


\ 


Fig. 6 (Laval). Technique of incision. (Re- 
printed with permission of J. B. Lippincott Com- 
pany from Fuchs, E.: Textbook of Ophthalmol- 


ogy.) 


Fig. 7 (Laval). Two or three small, interrupted 
incisions may be made. (Reprinted with permis- 
sion of The Blakiston Company from Meller’s 
Ophthalmic Surgery.) 


tiva is reflected to the limbus. A Tooke knife 
is not necessary. A separation into the cornea 
is not necessary. 

Then, two mm. behind the limbus, a 
scratch incision is made in the sclera, just as 
one would for a cyclodialysis, using a knife 
or a keratome. I prefer a keratome (fig. 6). 
The incision is made two mm. from the lim- 
bus for about one third of the circumference 
of the globe, and all of this area can be in- 
cised or, if one prefers, two or three small, 
interrupted incisions may be made (fig. 7). 

The iris repositor is then inserted into the 
anterior chamber for a short distance and it 
is swept in both directions, up and down, 
breaking the trabeculas at the filtration angle 
(fig. 8). The iris is now withdrawn through 
the wound at the upper temporal portion and 
cut half way across allowing one pillar to lie 
on the sclera. The conjunctival flap is closed 
by a running suture. 

By this operation, we have opened the 
trabeculas of the filtration angle and we have 
also allowed seepage of aqueous outside the 
globe under the conjunctival flap. 
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Fig. 8 (Laval). Breaking trabeculas at the filtra- 
tion angle. (Reprinted with permission of The 
Blakiston Company from Meller’s Ophthalmic Sur- 


gery.) 


This operation has been done on nine eyes 
of six patients, with relief of tension in eight 
of the eyes. The eight that were helped all 
had hydrophthalmos. The one failure was in 
an eye with buphthalmos that had had two 
prior operations, the nature of which I was 
not able to ascertain, and in that particular 
case I did not do an iris inclusion. I did 
only the goniotomy ab externo. The child 
then had two other operations elsewhere, 
which also did not relieve the tension of that 
eye. 

Because this eye did not have relief of ten- 
sion with goniotomy alone, the following 
eight eyes had the goniotomy plus the iris 
inclusion, and that is the way I prefer to do 
it now—to have both operations performed 
at one sitting. 

Of the five patients that were helped, one 
was a little girl, operated by Dr. Esterman 
in February, 1949. That child’s tension, one 
month ago, was 20 mm. Hg (Schigtz) in the 
eye that was operated. 


JOSEPH LAVAL 


Another child, with congenital folds in the 
retina plus glaucoma, was sent to us from 
Poughkeepsie. I did one eye and Dr. Worces- 
ter did the other eye in September, 1949. I 
had a letter recently from Dr. Miller in 
Poughkeepsie saying that the tension in each 
eye was 21 mm. Hg ( Schig¢tz). 

Another child was operated on by Dr. 
Loose in 1948, one eye done in March and 
the other done in June. One eye has a ten- 
sion of 21 mm. Hg and the other 19 mm. Hg. 
Recently, the child was in the clinic with 
normal tension in each eye. 

Another patient had one eye operated on 
by me and the fellow eye by Dr. Sullivan in 
January, 1951. At the time of this report 
both eyes have normal tension, 20 mm. Hg 
( Schigtz ). 

The last patient had one eye operated on 
by Dr. Byron Smith and Dr. Sullivan in 
April, 1951. The eye had normal tension 
when this report was written. 

The eyes heal every quickly. There is no 
reaction and, if the one operation should 
not be successful, there is plenty of area for 
re-operation either nasally, or above or be- 
low. So far, we have been fortunate in these 
five cases (eight eyes), in which we have 
done the combined operation of goniotomy 
plus the iris inclusion, to have had complete 
relief of increased tension. 

There is a recent article by O’Brien* in 
which he discusses his method of doing a 
cyclodialysis. When he does a cyclodialysis, 
he starts only four mm. from the limbus. 
Then with the spatula he breaks the area of 
the trabeculas. One of the reasons why he 
advocates the four-mm. distance instead of 
the classical seven mm. is that, in that way, 
he avoids the anterior ciliary arteries and 
veins which penetrate the globe about six 
mm. behind the limbus. In my procedure we 
also avoid those vessels because the incision 
is two mm. behind the limbus. 

Since December, 1950, when cortone ace- 
tate (Merck) became available, I have been 
using cortone intramuscularly or by mouth 
immediately following all glaucoma opera- 
tions to delay fibrosis. At the end of the first 
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are doing some experimental work on this 
particular subject at Mount Sinai Hospital 


week, the cortone is prescribed in the form 
of eyedrops to be used every two hours and, 


gradually over a period of a month, the fre- 
quency is reduced to three times daily. We 


and a report will be published shortly. 
136 East 64th Street (21). 
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SIGNIFICANCE OF VISUAL FIELDS TAKEN WITH MINUTE LIGHT 
STIMULI IN DARK-ADAPTED EYES IN EARLY GLAUCOMA* 


STEFAN VAN WIEN, M.D. 
Chicago, Illinois 


Investigations of the visual fields under 
reduced illumination, or after the eyes have 
become dark adapted, have been carried out 
from time to time. Some of the reports seem 
to indicate that additional information for a 
varied number of conditions may be gained 
by such procedures. Others would suggest 
that they are of doubtful value. A few re- 
ports will be cited that aroused curiosity and 
suggested that the problem is not as uncom- 
plicated as has been presented by some writ- 
ers. 

Stargardt' found the limits of the dark- 
adapted fields larger than the light-adapted 
field. He took the visual fields after a half- 
hour of dark adaptation with an object of 
feeble luminosity that became visible to his 
eyes after 10 minutes in the dark room. 
Ulrik M@ller? holds that the peripheral limits 
of the field are invariable from the moment 
the object has obtained a “degree of visibil- 
ity.” The majority of authors are in agree- 
ment with Marlow® and Scheyhing* that the 
light-adapted field is larger than the dark- 
adapted field. 

Yet, an explanation should be found for 
these seemingly contradictory findings. All 
these reports concern normal eyes. No great 


*From the Department of Ophthalmology, 
Northwestern University Medical School. Read be- 
fore the Section on Eye, Ear, Nose, and Throat, 
Illinois State Medical Society on May 24, 1950, in 
Springfield, Illinois. 


advantage could be expected as far as actual 
diagnosis of pathologic conditions or the 
state of their development is concerned. 

Glaucoma is different. Often it is ex- 
tremely difficult to make a definite statement 
about whether an increjsed intraocular pres- 
sure is slightly exceeding the accepted upper 
limit, or a shallow excavation or suggestive 
paleness of the nervehead is of significance. 
As is often the case, provocative tests and 
the ordinary visual fields are equally ambigu- 
ous. Any additional procedure helpful in 
establishing a diagnosis would be extremely 
desirable. 

Some reports indicate visual fields in the 
dark-adapted eye might do just that.** But 
if the clinical material on which these reports 
are based is sifted, it becomes evident that 
it is not possible to doubt that such patients 
actually had glaucoma. In that case, positive 
field changes mean only additional but un- 
necessary confirmation; whereas, absence 
of changes would not alter the diagnosis. 

In the series of tests here discussed, only 
doubtful or very early cases of glaucoma are 
included. The routine proposed is somewhat 
crude. The aim was rather to establish a 
practical procedure suited to office or clinic 
than to obtain quantitative findings that 
could be repeated on different occasions by 
different examiners with comparable results. 

The findings obtained were insignificant. 
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In the course of the investigation, it became 
obvious that the taking of the visual fields 
per se was meaningless unless the light sense 
was examined at the same time. Only the 
correlation of both sets of data holds any 
promise of explaining some of the con- 
tradictory results, and it is for that reason 
that this presentation, unsatisfactory as it 
may be, is made. 

It has never been clearly established 
whether the impaired light sense in glau- 
coma is due to damage to the rods, the cones, 
or the conductivity of the nerve fibers—the 
latter view being the one most generally ac- 
cepted. It is well known that the smallest 
amount of light recognized by the human eye 
is extremely small, possibly of the magni- 
tude of a single quantum of energy*—this, 
of course, in a completely dark-adapted, per- 
fectly normal eye. The intensity of the mini- 
mum light stimulus is the so-called rheobase. 
Usually, a stimulus twice that of the rheo- 
base is employed, and the minimum time to 
produce a physiologic response is referred 
to as chronaxie. 

If one quantum of energy actually is cap- 
able of stimulating the retina, this same re- 
sult should be obtainable by using a single 
light flash of extremely short duration. The 
duration of such a flash can be calculated 
theoretically. 

The amount of the quantum depends on 
the wavelength, and is greater the shorter 
the wavelength of the light in question. For 
the shortest wavelength of visible light 
(3,600 A.U.), it would be 6.55 X 10°" X 
10° = 6.55 X 10° erg,® according to the 
formula ¢ equals hv, where ¢ is the energy 
quantum, h is Plank’s constant, and v is the 
frequency. This theoretical value compares 
favorably with the amounts found for the 
minimum light stimulus under actual ob- 
servation.° 

Since the reciprocal value of v for the ex- 
tremely short wavelength at the violet end 
of the spectrum would be 10°" seconds, a 
light flash would have to be of this short 
duration to prove the point in question. At 
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present, the shortest flash is of the magni- 
tude 5 X 10° seconds and is produced by an 
electronic flash bulb. 

Unless the duration can be shortened con- 
siderably it is useless to set up any more 
elaborate arrangement, since flashes of 
shorter duration are already available in the 
form of lightning bolts. Such bolts are 
actually a series of three or four flashes, the 
total duration of which is about 1.5 < 10° 
seconds. 

Whether flashes of the desired extremely 
short duration can be produced in the future 
is, of course, purely speculative. There was 
one report by Poole’ of a shorter light flash. 
He was able to demonstrate that a flash of 
2 X 10° seconds was still visible, whereas 
one of 8 X 10° seconds was invisible. The 
amount of energy in the visible flash was 
4 X 10° erg, that in the invisible flash was 
8 X 10° erg. However, these values cannot 
be accepted as fulfilling the requirement of 
“shortest duration, regardless of intensity,” 
since his arrangement exposed through 
small openings of discs revolving at a high 
speed a light source that was definitely too 
weak, 

Corresponding investigations for the pe- 
ripheral fields would include the limits for 
the weakest stimulus, regardless of duration, 
and the shortest stimulus, regardless of 
strength. The sensitivity of the retina de- 
creases rapidly toward the periphery. There- 
fore it is impossible to make a summary 
statement as to what represents the “weak- 
est” and “shortest” stimuli. 

The only practical approach is either to 
determine the isopters for a number of 
stimuli of varying intensity, or for a series 
of flashes of varying duration. 

While most investigations, including the 
present one, were conducted by varying the 
stimuli, Mayer® used extremely short flashes 
of a neon tube adjustable from 2 X 10* to 
3.5 X 10° second. Within physiologic varia- 
tions, such a flash is lost at the 50- to 60- 
degree isopter in the normal eye. Flashes of 
longer duration are necessary to be recog- 
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nized in the further periphery. Again, it 
should be remembered that these values are 
of only relative significance. The neon tube 
used by Mayer emanated a weak stimulus 
only. It is quite possible that a modern elec- 
tronic flash tube superior in intensity could 
be recognized further out in the periphery 
and possibly at much shorter duration. 


METHOD 


For the investigation here reported, it was 
decided to determine the peripheral limits 
of the visual field on a tangent screen with 
a target of arbitrarily chosen intensity, and 
to compare the results for the light-adapted 
field thus obtained with those for the dark- 
adapted field. 

An ordinary window shade covered with 
flat aluminum paint served as screen. A 
thumb tack painted with luminous paint was 
the fixation mark. It could be distinguished 
well enough in the subdued light that pre- 
vailed during the determination of the light- 
adapted field. After the eye had become dark 
adapted, this luminous tack guaranteed ex- 
cellent fixation in the dark room. Since no 
determinations of the central or paracentral 
area were planned, any possible interference 
with the state of dark adaptation of those 
parts of the retina was inconsequential. 

Instead of an illuminated target attached 
to a wand, like the ones suggested by Evans® 
and Passow,”*® the light was projected on the 
screen. This scheme had been employed 
earlier by Lacarrére,™ Best,’* and Lauber.** 
The instrument (fig. 1) used was developed 
and built with the codperation of Bernard 
Spero and Frank Barchard of the House of 
Vision, Chicago. 

A disc with a selection of various-sized 
openings allowed targets that measured from 
3.0 to 20 mm. at the center of the screen at 
one meter distance. The illuminated openings 
of the disc served as the image projected onto 
the screen. The intensity was regulated by a 
rheostat that not only changed the brightness 
but also the quality of the light. The latter 
change could have been avoided by the use 


Fig. 1 (Van Wien). Instrument designed for 
the tests herein described. (1) Discs for variation 
of size and color. (2) Rheostat. (3) Carrier for 
chart. (4) Stylus. (5) Push button. 


of either an iris diaphragm or filters for the 
regulation of the intensity. However, as 
stated before, the interest centered around 
qualitative changes only, and the use of the 
rheostat proved satisfactory. 

The carrier for the chart could be centered 
accurately for each determination. The pro- 
jector tube itself could be moved freely in a 
ball and socket joint and was easily directed 
to any point desired on the screen. A sharp 
stylus activated by a solenoid served as 
marker and punched a small hole in the chart 
on pressing a button. 

The size of the target increases away from 
the central area because the light strikes the 
screen tangentially. No serious error is in- 
troduced, however. In the first place, in a 
tangential plane, those parts where the target 
appears largest are farthest away from the 
eye, and a slight increase in size is welcome. 
In the second place, the amount of light is 
not changed but only spread over a slightly 
larger area. 

According to Piper’s modification of Ric- 
co’s Law, and referring to the peripheral 
field, threshold intensity X \/ area stimulated 
= constant.* In other words, the sensitiv- 
ity is proportional to the square root of the 
area stimulated, or, in the case of circular 
objects, proportional to the visual angle sub- 
tended. 

The exact intensity of the light stimulus 
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was not determined, as this would have re- 
quired an extremely sensitive photometer. 
The rheostat was set at its “zero” position 
for the light-adapted field, and turned ar- 
bitrarily to “6” position for the dark- 
adapted field, which reduced the intensity of 
the target to such a low value that it required 
five minutes for an observer with average 
dark adaptation just to recognize it by para- 
foveal fixation. 

Intermediate positions on the rheostat 
were numbered from “1” to “5.” In no in- 
stance was it necessary to increase the in- 
tensity for the dark-adapted field above “4.” 
The dark-adapted field was determined after 
the patient had spent half an hour in the 
completely dark room. In those cases where 
the dark adaptation was determined, this was 
done during this half hour. 

One important factor not stressed by pre- 
vious investigators using similar arrange- 
ments will be taken up at this time. In tak- 
ing the visual field on the tangent screen, not 
only the brightness of the target but also 
that of the background has to be considered. 
The contrast is governed by Weber’s law in 
relation to the differential threshold :** “The 
increase of stimulus necessary to produce an 
increase of sensation bears a constant ratio 
to the total stimulus.” 

Under very strong illumination, the back- 
ground may well reflect more light than the 
target under lower illumination. Yet, the 
same difference will prevail, and the target 
will appear brighter. Only, if the difference 
is too small the target will not contrast with 
the background sufficiently to be recognized 
under any intensity. 

The just appreciable difference between 
the two sensations usually is expressed as 2S 
= In-I/In = 21/1, where S is a measure of 
the sensation, and I of the stimulus. This 
factor is of little or no consequence when 
screen and target have the same source of il- 
lumination—that is, the targets ordinarily 
used in perimetry. Regardless of the intens- 
ity of illumination, the difference between 
the two will remain constant. 

Entirely different conditions prevail when 


a self-luminous target is used, be it the type 
employed by Evans® and Passow’ or the 
projection type,’*-** and also employed here. 
For the light-adapted field any data concern- 
ing the intensity of the target light are mean- 
ingless unless the illumination of the screen 
is taken into account. 

For a very wide range the coefficient is 
1/100. Ordinarily, the difference between 
target and background is much higher. How- 
ever, under extremely low illumination, 
Weber’s law does not hold true, and the 
coefficient becomes much higher than 1/100. 

Conditions, of course, change completely 
in the dark room. Then “I” becomes zero, 
and there is no further question about dif- 
ferential threshold but only about the general 
threshold for the isopter in question. This 
may explain why, under certain conditions, 
the dark-adapted field is much larger than 
the light-adapted field. It can be demon- 
strated easily that the light-adapted field will 
be equal or, perhaps, even larger than the 
dark-adapted field if the illumination of the 
background is decreased without changing 
the intensity of the target, thus increasing 
the coefficient of the differential threshold. 

With the illumination used for the present 
investigation, the limits for the light- 
adapted field, as well as for the dark-adapted 
field were mostly outside the 25-degree circle 
available on the screen, except for a few 
older subjects where the limits above and in 
the upper nasal quadrant were between 20 
and 25 degrees. Any field inside these limits 
was considered suspicious from the stand- 
point of glaucoma, if not indicative of an 
outright pathologic condition. Any brightness 
higher than “5” was considered definite evi- 
dence of a field defect. : 


RESULTS 


No detailed case histories will be given; 
only the salient points will be summarized. 
Some patients had glaucoma proven beyond 
doubt in one eye, while in others one eye 
never was suspected. Only those eyes were 
considered in the investigation in which the 
diagnosis of glaucoma was doubtful. Of the 
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28 patients examined, investigations were 
made on 45 eyes. 

The subjects are divided into two groups, 
one of 11 patients in which a test for dark 
adaptation was not performed, and a second 
group of 17 patients examined later when it 
became desirable to include such a test for 
more reliable evaluation. 

All patients gave a history suspicious of 
early glaucoma. After the usual clinical in- 
vestigations, including gonioscopy and pro- 
vocative tests, three natural subdivisions pre- 
sented themselves: (1) Glaucoma could be 
ruled out definitely, (2) decision could not 
be made, (3) or glaucoma was present. 

The first group of 11 cases was made up 
of six patients who were considered non- 
glaucomatous, and five with early glaucoma. 
The second group consisted of six with no 
glaucoma, four that were suspicious, and 
seven with glaucoma beyond doubt. 


1. First GROUP—NO DARK-ADAPTATION TEST 


a. Glaucoma was ruled out 


Dark-adapted fields were larger than light- 
adapted fields in four instances, more or less 
identical in two. Intensity for dark-adapted 
fields was “6” in four cases. In one case, it 
was “6” for one eye but had to be increased 
to “5” for the other eye to be recognized at 
all. For the one case where it had to be in- 
creased to “5” for both eyes, the dark- 
adapted fields were larger than the light- 
adapted fields. 

With the exception of one patient in whom 
there was suspicion of cupping, the nerve- 
heads appeared normal. There was sugges- 
tion of enlargement of the blindspot once. 
None of the patients showed constriction of 
the peripheral fields on the perimeter. Intra- 
ocular pressure was not consistently above 
25 mm. Hg (Schigtz) in any case, but 
reached 35 mm. Hg in one patient at one 
time. 


b. Glaucoma was diagnosed 
Where an intensity of “6” was enough, 
dark-adapted fields were smaller than light- 
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adapted fields. For two patients the intensity 
had to be increased to “5” to be recognized. 
For these two, even with the higher intensity, 
dark-adapted fields were only slightly larger 
than light-adapted fields. One patient for 
whom the intensity had to be increased to 
“5” showed cupping of the right disc and, 
in that case, the peripheral field on the per- 
imeter was smaller than for the left eye. 

Though the optic nerves appeared normal 
in the other four cases, perimetric examina- 
tion showed constricted fields in two in- 
stances. According to Traquair:** “In the 
absence of cupping, typical, though never 
well-developed, field changes may be present, 
but only in very rare cases.”” In no case was 
the intraocular pressure below 25 mm. Hg 
(Schigtz) even under the influence of mi- 
otics. 


2. SECOND GROUP—DARK-ADAPTATION TEST 
PERFORMED 


a. Glaucoma was ruled out 

The dark-adapted field was considerably 
larger than the light-adapted field in one 
case, but even the latter was well within nor- 
mal limits. It might be noted that this pa- 
tient had advanced glaucoma in the other eye. 
The dark-adaptation curve for this patient 
was actually low. 

A second patient who, incidentally, had 
the highest dark-adaptation curve of the en- 
tire series required a stimulus of “5” for the 
dark-adapted field so the target could be 
recognized. With this stronger stimulus, the 
dark-adapted field was wider than the light- 
adapted field. 

For the remaining four patients, neither 
dark-adapted fields nor dark-adaptation 
curves were significant. For some of the pa- 
tients, the tests were repeated and the data 
obtained compared well enough to be con- 
sidered reliable. There was displacement of 
the vessel trunk to the nasal side but no true 
cupping or pallor in the first patient men- 
tioned. In all others, the optic discs appeared 
normal. The intraocular pressure was at the 
upper limit of normal for all six patients. 
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b. Glaucoma suspected 

The dark-adapted field was much wider 
than the light-adapted field for one patient ; 
the dark-adaptation curve was very low. For 
three others, dark-adaptation curves were 
high. Only one nervehead was suspected to 
be slightly cupped. Intraocular pressure for 
all was 25 mm. Hg (Schigtz) or slightly 
higher. 

Again, no definite conclusion could be 
drawn either from dark-adaptation curves or 
dark-adapted fields. 


c. Glaucoma diagnosed 

For two patients, size of dark-adapted 
field and light-adapted field was about identi- 
cal, but the intensity had to be stepped up 
to “4” to be recognized. The corresponding 
adaptation curves were very high. Once, the 
dark-adapted field was slightly larger than 
the light-adapted field. The dark-adaptation 
curve was retarded but came down toa rather 
low value. 

Once, both dark-adapted and light-adapted 
fields were constricted (the former more) 
in the presence of normal fields on the per- 
imeter. The dark-adaptation curve was low. 
The fields were insignificant for two pa- 
tients. 

For the last patient, both dark-adapted and 
light-adapted fields were contracted but 
much more for the latter; this in the pres- 
ence of constricted fields on the perimeter, 
and a fair adaptation curve. 

One patient had a shallow excavation of 
the disc, another a moderately deep cupping. 
The intraocular pressure was definitely high 
in all instances. 


COMMENT 


For the determination of dark adaptation, 
the biophotometer was used. Some doubt has 
been expressed as to the accuracy of this 
instrument since the work done by Jeans 
and Zentmire in 1934 and 1936. However, 
Sheard" has used this instrument and found 
the values obtained could be compared with 
the ones obtained with his own ensemble. 


Instead of testing binocularly, he occluded 
the left eye of the subject. Of the five dots 
on the quincux, he used the left upper one 
as fixation mark and directed the patient to 
indicate when he was able to recognize the 
middle one. The remaining three dots were 
masked. Sheard dilated the right pupil with 
euphthalmine. 

As most patients here investigated either 
had glaucoma or were suspected of having it, 
no mydriatic was used. As a matter of fact, 
most of them were on miotics. As long as 
the size of the pupils was standardized, it 
was irrelevant whether the pupil was in 
miosis or mydriasis. A small error was in- 
troduced by omitting a miotic in some pa- 
tients. Otherwise, Sheard’s method was fol- 
lowed. 

There was a preéxposure of three minutes. 
The dark adaptation was tested after 20 
seconds, after five minutes, and every five 
minutes for 25 minutes altogether. Three 
readings were taken, and the mean value 
recorded. The scale furnished with the bio- 
photometer is standardized in  miilifoot- 
candles while the usual standard is the p 
millilambert. Since there are 1,076 cm.* in 
one square foot, one foot-lambert, one milli- 
lambert, and one apparent foot-candle are 
practically interchangeable.** Thus, one milli- 
foot-candle corresponds to about 1 X 10° p 
millilambert. 

Hay” reported that the differential thres- 
hold and not the light minimum was affected 
in glaucoma. Beauvieux and Delonne*® 
found the light difference affected in glau- 
coma even before ophthalmoscopic signs or 
visual field defects could be observed. The 
same authors concluded that the light mini- 
mum was affected only in advanced glaucoma 
with cupping of the discs. 

Painstaking investigations regarding light 
sense in glaucoma were undertaken by Waite, 
Derby, and Kirk.** They considered two 
facts characteristic for all cases of glaucoma: 
(1) An increased threshold and (2) a re- 
tarded adaptation curve. 

A later report by Casten and Shaad,* 
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based on the same method applied to 40 
patients, gives less uniform results, and 
causes considerable doubt as to the useful- 
ness of dark adaptation as a clinical test for 
incipient glaucoma. 

Only 12 patients showed an increased 
curve as the only symptom four months to 
more than one year before glaucoma could 
be otherwise diagnosed. Of the 28 cases 
diagnosed by other signs, 12 showed changes 
of the light sense toward the upper limit at 
the time of the diagnosis or shortly there- 
after. In nine instances, the readings of the 
light sense fluctuated so much that they were 
of little value either way. 

Strangely enough, in three patients, the 
curves had been suspicious before a definite 
diagnosis was made but were absolutely nor- 
mal the day the diagnosis was established. 
Finally, there were seven patients who re- 
tained a normal light sense in spite of other 
signs of glaucoma. 

In view of the fluctuation of the adapta- 
tion readings, even in normal individuals of 


the same age group, and the frequent normal 
curves in cases of glaucoma, Casten and 
Shaad concluded that, at the best, the testing 
of the light sense can be considered only as 


a confirmatory test, and the evidence ob- 
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tained by it as suggestive rather than con- 
clusive. 

A wide variation of dark-adaptation curves 
in this series seemed, at first, of little signifi- 
cance. Yet, if the mean values are plotted, an 
apparent trend became evident immediately, 
even though the number of patients in each 
group was small, and one abnormally high 
or low individual curve could change the 
mean values significantly. 

The control subjects averaged the same 
age as the patients but none used miotics. 
However, quite a number of patients in 
Group 2 were using miotics, and yet the 
curve for that group was very similar to the 
one for the control group (fig. 2). As a mat- 
ter of fact, after the one patient who, as has 
been mentioned previously, had an abnor- 
mally high curve, was excluded, the mean 
curve actually was lower than the one for 
the control group for the lesser light intensi- 
ties. 

The third group of patients with suspected 
glaueoma showed a curve somewhat higher 
than Groups 1 and 2. Finally, the adaptation 
curve for proven cases of glaucoma was defi- 
nitely, higher and significantly retarded (fig. 
3). 


There are several factors that shed can- 


Fig. 2 (Van Wien). Adaptation curve for Group 2. 


Fig. 3 (Van Wien). Adaptation curve for proven 
cases of glaucoma. 
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siderable doubt on the usefulness of visual 
fields taken for the dark-adapted eye. While 
the method is cumbersome, time consuming, 
and requires additional equipment, the prin- 
cipal objection is that the patient cannot be 
observed in the dark room. Nevertheless, 
these objections could be cast aside were the 
method to yield results otherwise unobtain- 
able. This does not seem to be the case. 
Testing with weak light stimuli is merely 
another form of testing with smaller targets, 
in other words, determination of isopters 
with targets of different size. This explains 
why the dark-adapted fields are occasionally 
smaller, and why certain defects are brought 
out that are not obvious in the light-adapted 
fields. In those instances in which the dark- 
adapted field is larger than the light-adapted 
field, the dark-adaptation curve, as a rule, is 
low, and the two fields can be reversed either 
by reducing the stimulus for the dark- 


adapted field, or by increasing the coefficient 
of the target-background differential thresh- 
old. 

In those cases in which the intensity of the 
stimulus has to be increased to be recognized 
at all, suspicion should be aroused that the 
light minimum is abnormally high. But even 
the determination of the minimum threshold 
furnishes no more than suggestive evidence. 

In conclusion, it may then be stated that 
a dark-adapted field without knowledge of 
the dark-adaptation curve is in no way su- 
perior to one taken with targets of different 
size but the same background illumination. 
With the knowledge of the light minimum 
and the dark-adaptation curve, certain pe- 
culiarities of the dark-adapted field can be 
explained in most instances but no diagnostic 
advantages in the recognition of early glau- 
coma are gained. 

104 South Michigan Avenue (3). 
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AN EVALUATION OF RESULTS IN THE USE OF MEASURED RECESSIONS 
AND RESECTIONS IN THE CORRECTION OF HORIZONTAL 
CONCOMITANT STRABISMUS 


H. Saut Sucar, M.D. 
Detroit, Michigan 


In 1943, I reported my findings in a 
clinical experimental study of the correc- 
tion obtained by measured recession and re- 
section of the horizontal rectus muscles in 
adults with concomitant strabismus. These 
results indicated “a significant variation in 
the amount of correction obtainable with the 
same amount of resection or recession of 
either of the horizontal rectus muscles.” 
However, the average values were fairly 
consistent. 

Combined recession and resection resulted 
in approximately the same amount of correc- 
tion for convergent or divergent monocular 
or alternating strabismus, while single reces- 
sions or resections gave much more varied 
results. This is in accord with the theoretical 
explanation presented by Kuntz.* He ex- 
pressed it as follows: 

“Theoretically, the change in position of 
the globe depends on the amount of dis- 
placement of the muscle tendon and factors 
depending on the elasticity of the operated 
muscle and its antagonist. The relationship 
may be expressed by the formula 

m, + m, 
where k = the change in position of the 
globe, s = the amount of displacement of 
the muscle tendon, m, = the elasticity of 
the operated muscle, and m, = the elasticity 
of the antagonist muscle. 

“The elasticity of the muscle (m) is equal 
to the length of the muscle divided by its 
cross section. It is impossible to determine 
in the individual case so that the results 
cannot be accurately determined for single 
operations. However, if equal recessions and 
resections are done 


k=s 


Since s, and s, are equal, 
k= gt 
m, + m, 
and m, and m, cancel each other out, k = s.” 

Thus, in the case of equal combined oper- 
ations, the total effect is equal to the total 
amount of tendon displacement. As a result 
of these considerations, Kunz presented a 
table of “dosage” of recession and resection 
which he considered to give accurately meas- 
urable results and found satisfactory in 20 
cases. 

The values shown in Table 1 were modified 
by Kunz because of the transfer of linear 
measurements of the muscles onto the curved 
sclera, and because of tendon tissue lost in 
the operation. 

My own clinical study with equal reces- 
sions and resections did not give the arith- 
metically progressive results of Kunz. In- 
stead, I found what I believe to be the 
most important result of the entire work, 
namely, that an increase in the amounts of 
recession and resection done on a single eye 
results in a much greater correction than 
would be expected arithmetically. 


TABLE 1 
KuUNz’s TABLE OF OPERATION “DOSAGE” 


Recession 
(mm.) 


Advancement 
(mm.) 


SCCM 


| 
| 
| 
Arc Degrees of 
Deviation 
10-11° 
12-13 5 
14-16 
17-18 5 
19-20 
22-23 5 
24-26 
27-28 5 
29-31 
32-33 5 
37-38 
m m 
k = s,—*—__ + s, 39-40 
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I felt also that, whenever possible, correc- 
tion of the deviation should be divided be- 
tween the two horizontal muscles of one 
eye and that in cases of large deviation, cor- 
rection of the deviation should be divided 
between the two eyes. 

Although in the experimental study several 
recessions of seven mm. were done without 
interfering with the ocular motility, I have 
since limited recessions to four or five mm. 
except in cases of divergent strabismus of 
high degree. 

As a result of the study just mentioned, 
I have formulated the following guide which 
has been used by me in civilian practice for 
the past five years with very satisfactory re- 
sults in both adults and children. 

The purpose of the present paper is to 
evaluate this guide as used in 116 consecu- 
tive operations for horizontal strabismus in 
102 patients, all of whom were followed 
for periods of six months to three years. 
The operations used were the modified 


39 © adait 
38 — values 
average of operated «ases 
cases im which beth eyes operated 
> at seme time 
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Jameson recession and Lancaster resection as 
described previously. All measurements 
were made with prisms. In those in whom 
fixation was poor, the prism was placed be- 
fore the deviating eye and the neutral point 
determined by the centering of a light reflex 
from the cornea of the usually deviating 
eye. 

In spite of many reports that the cover 
test is accurate to 0.5 prism diopter, I have 
found a variation of two to three prism 
diopters within the limitations of the test, 
especially in young children. 

The 116 operations are divided into two 
groups, 37 for divergent strabismus and 79 
for convergent strabismus. Each will be con- 
sidered separately, although the same guides 
are used for both types of strabismus. All 
operations were performed by the same sur- 
geon except in the case of clinic patients 
when they were done under his personal 
direction. 

Figure 1 is a graphic representation of the 


Fig. 1 (Sugar). Graphic representation of the amount of correction obtained per mm. of muscle recession 
and/or resection for various degrees of esotropia. 
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Fig. 2 (Sugar). Graphic representation of the amount of correction obtained per mm. of muscle recession 
and/or resection for the various degrees of exotropia. 


amount of correction obtained per mm. of 
muscle recession and/or resection for the 
various degrees of esotropia in 79 operations 
(72 in children and seven in adults). The 
guide values are represented by a heavy line 
and the averages of the results of the 79 
individual cperations are indicated by a 
broken line. Nine operations in which the 
corrections obtained were beyond the graph 
limits were not included in the graph but 
will be discussed herein. 

Consideration of the nine cases of eso- 
tropia, in which the results were either so 
much less or so much more than the guide 
pattern as to be beyond the limits of the 
graph, gives some idea of the problem in- 
volved in strabismus surgery and the means 
used in handling such cases. Six of the nine 
cases showed corrections far greater than ex- 
pected for the amounts of surgical correc- 
tion (Table 3, Cases 8, 16, 27, 29, 34, and 
52). 


Four of these were associated with sig- 
nificant vertical deviation (Table 3, Cases 
8, 16, 27, and 34). In all four of these 
a recession and resection were done on one 


TABLE 2 
GUIDE FOR OPERATION 


Deviation 
in Prism 
Diopters 


Resection 
(mm.) 


R ‘ 


(mm.) 


64 

7 

74 

8 

8,remainder on other 
eye except in cases of 
high divergence where 
— recessions can 

made. 


961 
mtermitert 

37- of operated cases / 
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3 18 34 
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22 5 
24-26 6 
28-30 
32-34 
36-38 
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TABLE 3 
CASES OF CONVERGENT STRABISMUS 


Alter- Prism Diopters 
Angle of ration Residual Orthop- 
Case Pa- Deviation Recess - Deviation t 
No. tient (prism esection (prism Preoper- 
— diopters) (mm.) diopters) aoe atively 
1 R. P. A 60 47.5 17 eso. 3.7 
(surgery not com- 
pleted) 
2st \ 54 4-10 16 ese. 2.7 
3 Same \ 16 33 0 2.6 
4 J. N. \ 70 49 20 eso. 3.8 
5 Same \ 20 34 5 exo. 3.5 
\ 33 47 12 eso. 1.9 
a (At onset appeared (to have further 
A to be external rec- surgery) 
x tus paresis, later 
comitant) 
- A 50 49 8 eso. dist., 3.7 Orth. 
1 eso. near 
M60, over-action r. 4-9 30 exo. 
inf. oblique 
9 Y.B. A 49 4-9 0 a7 
10 M. K. A 30 4-7 6 exo. 3.2 
ee A 50 4.5-7.5, reces- 23 eso. but cosd. 2.2 Orth. 
sion inf. oblique g 
12 M.T \ 58 left 4.5-7.5, 14 exo. n. 2.6 Orth. 
right recession (later advanced 
4.5 left internus) 
A 4-8 3 eso. 2.6 
14 H.K. A 18 4, recession 6 eso. 3.0 Orth. 
15 D.G. M 30 4-7 0 
16 A.M. A 35, rt. inf. obl. 4-7 18 exo. 4.8 Orth. 
overaction (later advanced 
same int. rect. 
good result) 
: 17 A.McC. A 26 4-6 0 2.6 
A 58 left 5-7 .5, rt. 0 3.3 
recession 5 
19 R.R. M 49 4-9 0 
20 A.H. A 40, LH 10 49 2 eso. LH 10 2.9 
21 M.M M 54,8LH 4-9.5 29 eso. LH 10 1.9 
22 Same M 29, 10 LH 4-6 0, LH 10 2.9 
M 32 4-7 6 eso. 2.3 
24 «CWE M 25, RH 6 4-6, inf. oblique 0 yh 
25 D. B. M 40 4-8 0 32 
26 M.L. M 70 eso 5-5 43 eso. 2.7 
12 RH 12 RH 
27 =Same M 43 eso. 5-8 33 exo. later adv. 5.8 
12 RH internus, recession 
ext. but exo. 22, 
RH 25; advised 
int. oblique  sur- 
gery. 
‘A 37 nr. 4-7.5 8 eso., cosm. 2.5 
27 d. perfect 
A 90 4-8 30 5.0 
30) A 30 4-6 0 3.0 
31 Db. W. M 30 4-6 0 3.0 
4 32. «BL. H. A 22,5 LH 3-5 3 eso. 2.4 
M 25 4-6 0 2.5 
34) ORL K. M 40, 10 RH 48 25 exo. 5.4 
(final surgery not 
yet completed 


3$ EC M 50 49.5 1 eso. 3.7 


4 
ae 
+ 


RESULTS IN CORRECTION OF STRABISMUS 963 


TABLE 3—continued 


a 

Angle of Operation Residual ~ ng Orthop- 

Deviation Recession- Deviation Obtained c ti 
(prism secti (prism mm, of Bunche 

diopters) . diopters) Displacement 


ics 
Preoper- 
atively 


w 


0 
10 eso., cosmet. 
excellent 


NN 


18 eso. 
(not completed) 
left, 4.5-7, reces- 


ve 


PERRY : 


>e>>>>>>> 
: 


0 
20 eso., excell. 


4 
2 
3 
4. 
2 
1 
2. 
5 
3 
3 
2 
3 


6 resection 
34 
4-7 
50, inf. obl. over- 4-9, inf. oblique 12 eso., LH 


action recession 
12eso., LH ext. resection 
4.5-8 


Zz>>>>>>>>> 
NN wh N nN N 


(may require 
further surgery) 
0 


4-5.5 
6 resection 


4-10 
4-6 
4-9.5 


rrr> 


Alter- 
Case  Pa- nating 
or 
4 No. tient Monoc- 
ular 
M 49 4-7.5 0 
37. M.A. ? 24 4-5.5 0 
38 =M.P. A 25 4-5.5 0 
39 OSL ? 42 nr. 4-8 0 
37 d. 
bag 40 S.M. M 22 3-5.5 
42 5 
43 
44 
45 5 0 
46 5 exo. i 
47 20 j 
48 0 
ae 49 3 eso. Orth. 4 
50 5 30,6 LH Orth. 
51 5 0,6LH 
53 G. 
ult cosmet. 
54 B. 60 5-—7.5, recess 1 exo. 
ult int. 5 
55 B. 75 48 40 eso. 
adult 
a 56 Same M 40 48 4 exo. : 
adult | 
adult 
58 W 
ad 
ad 
60 
61 Sa 
63 Sa 
64 Orth. 
65 
66 
67 Orth. 
68 
69 Orth. 
70 Orth. 
71 
72 
73° «A.B. Orth. 
4 . P.B. 
75 
76 M.G. Orth. 
77 M.C. 
78 Same 
79 
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TABLE 4 
CASES OF DIVERGENT STRABISMUS 


Intermit- — Angle of Operation 
Case Pa- tent or = Deviation Recession- 
No. tient Noninter- 
mittent 


(prism Resection prism mm. Preoper- 
Alter- diopters) (mm.) diopters) Muscle _ atively 
Displacement 


int. 
nonint. 
int. 
nonint. 
nonint. 
adult 
S.G nonint. 
nonint. 


int. 
nonint. 


nonint. 


nonint. 

int. 

int. 7 

int. 1 eso. 
nonint. 0 


int. 20 exo, 
0 


int. 
nonint. 3: 5 exo. 
0 


int. 


M.S. nonint. 40 exo. 
Same nonint. ) 0 
C. McL. int. 25 n. 


30 d. 
B. M. int. On. 
; 12 exo. d. 
int. i 16 exo. d. 
each ext.rect. 10 eso. n. 
R. L. int. f > 4 recession 0 (2 yr. later 
each ext. rect. 5 exo. n, 
reces. r. ext. 10 exo. n. 
rect. 5 left 0d. 
ext. rect. 4 
recession each On. 
ext. rect. 3 10 exo. d. 


Prism Diopters 
Residual of Correction Orthop- 
Deviation Obtained per tics 
26 d. 18 exo. d. ae 
2: int. 70 5-7 35 exo. 2.9 
if 3 Same int. 35 4.5-7 0 3.0 ea 
4 int. 35 n. 5-6 0 3.1 
38 d. 
tem int. 30 4-6.5 2 exo. 2.6 
4 31d. 
6 S.B. int. 20 44 0 2.5 Orth. 
1 
7 a Int. 42 48 2 exo. 3.3 
P.B. int. 60 n. 58 23 n., 2.8 
50 d. 27 d. exo. ‘ 
ee 9 Same int. 23 n. 44 1 exo. 2.8 as 
10 MeL. int. 32 nr. 4 0-2 exo. 3.2 
25 d. 
} 1 40 48 15 exo. 
12 45 5-8 10 exo. 
13. 25 n. 4-6 5 eso. 
| 14. 22 4-5 0 
15. 32 5-6.5 0 
: 16. M 40 5-6 1 exo. 4a 
‘ 17. M 15 n. 5 in. rect. 5 exo. n. tt 
18. . L. 6-4 exo. 
* 19. E.H. M 30 5-5 5 exo. 
adult 
M 44 5-7 6 exo. 
adult 
21. SB. Orth. 
22. S.P. 
24. B. S. 
adult 
26. B.C. 
27. Same 
2. S.S. 
32. 
33. 
35. 
36. Orth. 
37. 
i, 
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eye with a resulting overcorrection. In two 
of these (Cases 27 and 34, Table 3) further 
surgery was advised but has not yet been 
done. A recession of the inferior oblique 
should perhaps have been done at the first 
operation in each case. In the other two 
cases the receded medial rectus was advanced 
to its former attachment with good cos- 
metic result. 

In the other two cases in which more cor- 
rection was obtained than expected (Cases 
29 and 52, Table 3) but with no vertical 
deviation, each patient had a high degree 
of esotropia and a two-stage operation was 
advised in each case. In one parallelism was 
obtained and a second operation was not re- 
quired. In the second, the residual was fully 
corrected in a second operation on the other 
eye. 

The results in these cases were excellent. 
No certain explanation can be given for 
the high correction in these cases. Whether 
there was a contractural factor, such as is 
present in strabismus fixus, or some ana- 
tomic anomaly could not be ascertained. 
However, the policy of a two-stage pro- 
cedure in those cases of over 50° of devia- 
tion makes possible greater accuracy of the 
final result ; it also permits practical handling 
of cases of this type. 

When the eye has fully recovered from 
the first operation, the deviation is remeas- 
ured. The smaller residual deviation is then 
easier to correct. In children, another advan- 
tage of the two-stage procedure is that it 
permits bandaging of only one eye so that 
on awakening from the general anesthesia 
the child is spared a psychologically trau- 
matic experience. 

In three cases the results fell far short 
of those expected (Cases 43, 57, and 67, 
Table 3). In two of these the deviation was 
small and the cosmetic results good. In the 
third (Case 43, Table 3), additional sur- 
gery has been advised at the age of five 
years. 

In the four cases shown in Graph 1 with 


deviations from 55 to 60 prism diopters 
(Cases 12, 18, 44 and 54, Table 3), the 
results were extremely variable. However, 
in these cases operation was done on two 
muscles of one eye and a single muscle of 
the other eye at the same time. This would 
account for the lower correction per mm. 
since the recession on the second eye would 
necessarily have to be considered separately 
and in a lower result group in evaluating the 
expected result. 

The variability of results is not as serious 
as might appear at first glance since most 
of the variations occur in those cases where 
the deviation is over 45 prism diopters, where 
a second measurement of the smaller de- 
viation helps to get good results. 

Only 14 of the convergent strabismus pa- 
tients received a significant amount of fusion 
training preoperatively ; 12 of these are indi- 
cated in Figure 1. The 13th was one of those 
cases in which overcorrection resulted (Case 
16, Table 3). The 14th was one in which 
marked undercorrection resulted (Case 67, 
Table 3). These cases showed the same 
variation as did those in which orthoptics 
were not used before operation. However, 
the number of cases do not permit any gen- 
eral conclusion regarding the value of or- 
thoptics. 

Figure 2 is a graphic representation of the 
amount of correction obtained per mm. of 
muscle recession and/or resection for the 
various degrees of exotropia in 31 opera- 
tions (23 in children and eight in adults). 
The guide values are represented by a heavy 
line and the average of the individual re- 
sults indicated by a broken line. 

Six operations (all on children) in which 
one or both external recti were receded for 
so-called “divergence excess” were not in- 
cluded in the graph but will be discussed 
separately. The graph indicates the same 
considerable variation found in esotropia. 
However, the averages follow the guide fig- 
ures a bit more closely. 

In the previous study, it was pointed out 


‘ a 
| 
ty 


that, in cases of exotropia in which the 
cover test is used to measure the deviation, 
the cover should be alternated more slowly 
and an attempt made to overcorrect the de- 
viation slightly with prisms and then return 
to the neutralized point. 

This has proved of considerable help in 
avoiding the marked undercorrection of such 
cases which I previously experienced, al- 
though this probably explains several of the 
undercorrections. There was apparently no 
significant difference between intermittent 
and nonintermittent cases in this regard as 
shown in Graph 2 (excluding those six cases 
in which recessions of one or both external 
recti were done). 

The six cases in which recessions of the 
external recti were done (Cases 32 to 37, 
Table 4) indicate that extreme care must be 
exercised to avoid esotropia for near and 
that the near measurement must be the most 
important in such cases. Two of the cases 
showed esotropia for near (Cases 34 and 
36, Table 4); fortunately, they are cos- 
metically satisfactory since esotropia is pres- 
ent only on accommodation. I believe that 
one of these patients may require a reces- 
sion of one internal rectus muscle (Case 34). 

Three cases had parallel positions for near 
and one (Case 32, Table 4) had little correc- 
tion from the surgical procedures and will 
require further surgery on the internal recti. 
In this latter instance a recession and resec- 
tion on one eye would have been a wiser 
procedure. 

Costenbader has described two cases of 
divergence excess which have been overcor- 
rected. Each resulted in a convergence ex- 
cess (hyperkinetic accommodative concomi- 
tant squint). They are straight at 20 feet and 
at 13 inches until they accommodate, at which 
time the esotropia is apparent. 

It would seem that the conclusion of my 
original paper remains valid, namely, that 
the individual results are extremely varied. 
However, it is also true that, taken gen- 
erally, the average pattern tends to follow 
the pattern of the guide values, though least 
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in the 32 to 42 prism-diopter zone. 

More important is the corroboration of the 
fact that, with increasing amounts of reces- 
sion and resection, there is an increasingly 
greater amount of correction per mm. of 
surgery. This is particularly true in the 
group of deviations of 40 to 55 prism di- 
opters. This is not the same as saying that 
the higher the degree of esotropia the higher 
is the correction as held by O’Brien,’ since 
this would imply that only one factor, the 
original degree of esotropia, is the govern- 
ing factor. My contention is that the greater 
amount of surgery done on a single eye 
is the important factor in obtaining higher 
degrees of correction per mm. of surgery. 

The question arises as to whether the same 
would be the case if arc degrees were used 
instead of prism diopters, since 2.0° are equal 
to 1.0 are degree only in the lower prism 
values. The corrected values, to make them 
equivalent to arc degrees, would be as fol- 
lows : 


204 should be 224 


The discrepancy is not in the same pro- 
portion as the increase in correction and is 
not significant enough to invalidate my pre- 
mise. 

CONCLUSION 

1. There is marked variation in the sur- 
gical results obtained from horizontal muscle 
recession and resections in concomitant stra- 
bismus, both in adults and children, yet the 
results follow a pattern to a sufficient degree 
to make possible the use of a guide. This is 
of particular value to the beginner, as well 
as in giving the patient an idea of how many 
operations will be required in a given case. 
However, the values given are not intended 
as absolute values but should be modified by 
each surgeon according to his particular tech- 
nique and experience. 
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To negate the value of such a guide is 
to negate the value of a goal in our search 
for a scientifically accurate guide in strabis- 
mus surgery, if such is at all possible. 

2. The greater the amount of total sur- 
gery done on a single eye at one time, the 
greater is the amount of correction per mm. 
of surgery. 

3. In convergent strabismus, significant 
vertical deviations may be responsible for 
marked overcorrection. 

4. Surgery on one eye at a time has the 
advantage that it permits reévaluation before 
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the final surgery. In addition, it permits 
bandaging of one eye only. In children this 
is of especial value when the patient awakens 
from general anesthesia. 

5. In divergent strabismus one must be 
careful in performing the cover test slowly 
enough to measure as much of the total 
deviation as possible. 

6. In patients with “divergence excess,” 
one must anticipate the possibility of “con- 
vergence excess” in some cases following re- 
cession of both external recti. 

28 West Adams (26). 
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WOUND CLOSURE IN CATARACT SURGERY* 


A MODIFIED CORNEOSCLERAL SUTURE: REPORT OF CASES 


Bennett Y. Avis, M.D., AND Epbmunp B. Atvis, M.D. 


Saint Louis, Missouri 


INTRODUCTION 


The closure of the wound is one of the 
important phases of the operation for cata- 
ract. A properly closed wound results in 
prompt filling of the anterior chamber, res- 
toration of the normal contours of the cor- 
neoscleral tunic, an open iris angle, early 
normal tension, and healing with minimal 
reaction. 

The importance of correct closure is best 
emphasized by considering some of the se- 
quelae of imperfect closure which are: (1) 
A leaky wound with delayed refilling of the 
anterior chamber, danger of peripheral an- 
terior synechias, soft eyeball, choroidal de- 
tachment, and postoperative glaucoma; (2) 
weak union of the sclerocorneal wound 


*From the Department of Ophthalmology of 
the Washington University School of Medicine. 


where the margins are poorly approximated, 
easily reopened, with anterior chamber hem- 
orrhage, incarceration or prolapse of iris, 
and added danger of late wound infection; 
(3) prolonged postoperative irritability, if 
not iritis; (4) distortion when healed and 
greater astigmatism. 

Ideal closure would entail placing the cut 
edges together exactly in their original rela- 
tionship without any intervening substance, 
sealing the wound to prevent leakage from 
within or without, and securing it against 
being reopened by any stresses it might be 
called upon to sustain. 

For sealing the wounds externally and as 
an aid in healing and securing the wound, 
conjunctival flaps of many shapes and sizes 
have been described. They are either fornix 
based as the Kuhnt or Van Lint type or 
limbal based with many variations includ- 
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ing bridge and pocket flaps. Fibrin coagulum 
has been used to seal the wound surface; 
however, accurately coapted wounds seal 
themselves promptly without covering. 

Although sutures were tried for securing 
the wound as early as 1867, little use was 
made of them until the idea was revived by 
Kalt in 1894. Since then the trend has been 
toward more and better sutures in cataract 
surgery. 

The question of the conjunctival flap is 
still subject to some discussion. Even author- 
ities differ. Atkinson’ stated, “The impor- 
tance of the conjunctival flap is so generally 
conceded that comment is unnecessary.” 
Hilding® and Bailey* each described a method 
using no flap and reported excellent results. 

The advantages claimed for the conjunc- 
tival flap are: (1) Earlier sealing of the 
wound ; (2) protection against postoperative 
wound infection; (3) less danger of epi- 
thelial downgrowth under a limbal-based 
flap; (4) wound is covered in case of acci- 
dental wound opening. 

Some disadvantages of the conjunctival 
flap may also be noted: (1) Extensive ad- 
ditional tissue trauma involving the area 
from which the flap is freed; (2) this area 
is subject to contamination by airborne or 
other organisms; (3) postoperative reaction 
is increased ; (4) the subconjunctival spaces 
in this important drainage area are closed by 
scar tissue; (5) limbal-based flaps interfere 
with visualization in incision, suturing, iri- 
dectomy, and in delivery of the lens ; (6) the 
flap may be torn, leaving a larger uncovered 
area than if none had been made. 

Other disadvantages are: (7) Replacement 
or excision of iris prolapse and suture of the 
wound is more difficult under the flap; (8) 
the fornix-based flaps (Kuhnt or Van Lint) 
are under some tension when drawn down to 
cover the wound which adds to the reaction; 
(9) the limbal edge may be ragged, leaving 
tags of tissue which may be trapped in the 
wound as a nidus for the beginning of epi- 
thelial downgrowth or as a wick to cause an 
aqueous leak; (10) flaps do not insure snug 
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closure of the wound which may gape under 
the flap or after it retracts; (11) the making 
of the flap complicates the operative proce- 
dure. 

The suture which is anchored in firm tis- 
sue on each side of the wound is more effec- 
tive in maintaining wound closure than any 
type of conjunctival stitch. The superiority 
of the corneoscleral suture in resisting the 
reopening of the wound has been demon- 
strated experimentally by Hilding.® 

Clinically, the superior efficiency of firm 
tissue sutures has been attested by many 
leading ophthalmic surgeons including El- 
lett,* Stallard,** Lindner,* McLean,® Roper," 
and many others. 

The greater effectiveness of the multiple 
over single sutures has been shown by Hild- 
ing® and by Hughes and Owens® in their 
series of cases. 

The manner of insertion has some sig- 
nificance. The corneoscleral suture which 
lies over the surface above the wound, such 
as the Kuhnt, Stallard, and Liegard sutures, 
may cause inversion if drawn too tight. If the 
vertical limbs are not in a radial direction, 
they produce a lateral displacement which 
prevents accurate closure of the lips of the 
incision and leads to a leaky wound. 

Corneal or corneoscleral sutures placed 
after section or after delivery can easily be 
angulated or placed in noncorresponding 
points in the wound edges. This may cause 
lateral or vertical displacement when the su- 
tures are tied and prevent accurate closure 
instead of assuring it. Sutures so placed may 
actually hold the wound open. 

Similar displacement of the wound edges 
may occur with the scleroconjunctival or 
sclerolimbal suture, causing the corneal lip 
of the wound to override the scleral lip. 

Sutures placed through the lips of the pre- 
formed groove or slot as described by Lind- 
ner,® McLean,® and Roper,’ automatically 
pass through corresponding points of the op- 
posed wound margins and necessarily bring 
these points together again when the suture 
is tightened. 


3 . 
+ 
if 
| 
‘ 
ibe 


WOUND CLOSURE IN CATARACT SURGERY 


SUTURE AND TECH NIQUE OF OPERATION 


The operative routine and technique used 
in the series of cases reported here resembles 
that of Lancaster as described by Roper." 
The suture combines the features of the Stal- 
lard mattress suture as employed by Burch* 
and the McLean® or Lindner® suture. It was 
originally designed to be used with a fornix- 
based flap but has been employed in a large 
portion of the cases with no conjunctival 
flap. It is placed as follows : 

1. A groove about 8.0 mm. long and 0.6 
mm. deep is made along the limbus nearly 
vertical to the surface (fig. 1). 

2. One needle of a double armed suture 
is passed into the clear cornea two mm. below 
the groove, directed radially upward through 
both lips of the groove to emerge from the 
sclera about two mm. above the groove. The 
second needle is placed in similar fashion 
three mm. from the first, roughly parallel to 
it (fig. 2-A). The needles are grasped to- 
gether and pulled up fully until the loop of 
the suture lies on the surface of the cornea 
parallel to the limbus (fig. 2-B). 

3. If a conjunctival flap has been prepared, 
the needles are now passed through it from 
the under side four or five mm. from the 
limbal edge. If no flap is made, the needles 
will emerge from the conjunctiva about four 
mm. above the limbus (fig. 2-C). 

4. The two limbs of the suture are lifted 
from the groove on a straight needle to form 
parallel loops which are lengthened by re- 
tracting the free ends of the suture as the 
straight needle is lifted away from the groove 
to a convenient height of six or seven cm. 
(fig. 3-I and II). 

5. The threads from the corneal lip are 
grasped by the assistant with forceps 2.5 cm. 
from the cornea while the operator holds the 
upper or scleral limbs of the looped suture 
(fig. 3-III). Traction in opposite directions 
spreads the lips of the groove so that the 


Fig. 3 (Alvis and Alvis). (1) Sutures lifted 
from groove on a straight needle. (II) Form 
parallel loops which are lengthened to six or seven 
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Fig. 1 (Alvis and Alvis). Sclera is grasped 
through the conjunctiva with modified Falcao for- 
ceps and a groove about 8.0-mm. long and 0.6-mm. 
deep is made along the limbus nearly vertical to the 
surface. 


Fig. 2 (Alvis and Alvis). Needle is passed into 
clear cornea two mm. below groove then upward 
through lips of groove emerging from sclera about 
two mm. above. 


cm. (IIL) Threads from corneal lip grasped with 
forceps 2.5 cm. from cornea, operator holding 
scleral limbs of looped suture. 
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Fig. 4 (Alvis and Alvis). Traction spreads lips 
of groove, and the section is made between corneal 
and scleral attachments of suture with Graefe knife. 


Fig. 5 (Alvis and Alvis). Iridotomy is made and 
cornea is lifted by suture held with forceps of as- 
sistant. 


Fig. 6 (Alvis and Alvis). Loops of suture 
separated, shortened to two cm., and laid aside. 
Single-arm corneoscleral sutures are placed at the 
10:30 and 1:30 positions. (Lancaster type) 


section can be made between the corneal and 
scleral attachments of the suture (fig. 4). 

6. Section is made either by a keratome in- 
serted from above into the spread groove or 
with a Graefe knife which after puncture 
and counterpuncture makes a short section 
as it follows the groove from below, emerg- 
ing under direct vision between the edges 
held apart by the suture. It is easy to avoid 
the suture which need never be cut in making 
the section. 

7. The wound is enlarged with scissors. 

8. Iridotomy or iridectomy is made (fig. 
5), the cornea being lifted by the suture held 
with forceps in the hand of the assistant. 

9. The loops of the suture are separated, 
shortened to about two cm. and laid to either 
side of the median line of the globe (fig. 6). 

10. After extracting the lens which 
emerges between the separated loops the 
operator closes the wound by traction on the 
free ends of the suture. This can be done 
quickly. The suture may be held firmly if 
there is bulging of iris or vitreous or very 
loosely to allow free cleansing of the wound. 
The closure of the wound is effectively con- 
trolled until time for tying the suture (fig. 
7). 

11. A square surgeon’s knot is drawn 
firmly enough to close the wound snugly but 
not so tight that it wrinkles the corneal sur- 
face (fig. 8). The tension of the suture 
draws the conjunctiva downward approxi- 


Fig. 7 (Alvis and Alvis). After extraction, 
wound is closed by traction on the free ends of 
suture, Iris is replaced and wound is cleansed. 
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mating the cut edges if no flap has been 
made, or allowing the edge of the flap to 
cover the wound if such a flap has been pre- 
pared. 


SURGICAL ROUTINE 


In a study of 452 operations performed by 
the same surgeons, a similar surgical routine 
was followed in all cases ; the only difference 
in procedure being that of wound closure. 

The surgical routine included: 


Anesthesia. Local anesthesia was used in 
most cases after preliminary sedation with 
sodium pentobarbital or chloral hydrate. In 
a few instances intravenous anesthesia with 
sodium pentothal was found desirable and 
satisfactory. 

Three minims of four-percent cocaine in 
1:1,000 epinephrine, injected subconjunc- 
tivally above and below after the usual drops, 
insures a practically pain-free operation and 
prompt dilatation of the pupil. Retrobulbar 
injection, used routinely prior to 1945, is 
now regarded by us as unnecessary and un- 
desirable in most cases. 

Akinesia is effected by injecting two-per- 
cent novocain just beneath the skin over the 
orbital rim above and below (Van Lint). 

Lid retraction by the Guyton-Park specu- 
lum has reduced vitreous loss to a minimum. 

Fixation is obtained by grasping the sclera 
four mm. above the limbus at the 12-o’clock 
position with a modified Falcao scleral for- 
ceps having single opposed talon-shaped 
points (fig. 9-B), and is maintained until 
the sutures are in place and ready for the in- 
cision. The forceps are then laid aside and not 
used again. Secure fixation is essential to 
satisfactory suturing. 

The groove is made and the sutures are in- 
serted. A scalpel, a Graefe knife, the guarded 
scleral knife of Lancaster, or the Alvis 
modification (fig. 9-A) of the Lancaster 
knife makes a groove along the limbus 8.0- 
mm. long and 0.6-mm. deep. 

The mattress suture is inserted as has al- 
ready been described and, in the later series 
(Groups B, C, and D), two single corneo- 


Fig. 8 -(Alvis and Alvis). Sutures are tied 
snugly, care being taken to avoid tension sufficient 
to cause wrinkling of cornea. 


Fig. 9 (Alvis and Alvis). Alvis modification of 
Lancaster knife with single guard and graduations 
indicating depth of cut. Modified Falcao scleral 
forceps with talon-shaped points which enter at 60 
degrees slant from vertical. Original Falcao points 
are set at 45 degrees from vertical. 


scleral sutures at the 10:30- and 1 :30-o’clock 
positions are placed and all looped aside. 
The incision is made with a Graefe knife by 
puncture and counterpuncture completed 
above between the limbs of the mattress su- 
ture. An arc of 80 to 90 degrees is opened. 

During this maneuver fixation is main- 
tained by the assistant grasping the lower 
strands of the mattress suture two cm. from 
their corneal exit while the operator’s finger 
presses the upper strands of this looped su- 
ture against the brow. Traction in opposite 
directions opens the groove for the exit of 
the knife and provides adequate fixation for 
this phase of the incision (fig. 4). 
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Corneal scissors are used to extend the in- 
cision to the 9-o’clock and 3-o’clock positions. 
In doing this it is well to spread the groove 
by forceps traction on the limbs of the single 
sutures, if they are used, as the scissors 
passes them. 

Iridotomies are made at the 11- and 1- 
o'clock positions, or radial iridectomy is done 
while the assistant lifts the corneal flap by 
traction on the mattress suture near its cor- 
neal insertion. 

The loops of the sutures are shortened and 
laid aside for prompt closure. 

Extraction (intracapsular) is attempted, 
using Arruga forceps or the Bell erisophake 
for traction and a strabismus hook for pres- 
sure. 

Closure and toilet of the wound are now 
carried out under control with the mattress 
suture, which is drawn up approximating the 
wound edges, allowing free cleansing of the 
wound and replacement of the iris (fig. 7). 
The sutures are tied in square surgeon’s 
knots avoiding excessive pressure. 

Air is usually injected into the anterior 
chamber by applying the tip of the empty 
irrigator to the wound over an intact part of 
the iris and squeezing the bulb quickly but 
gently. 


TABLE 1 
OPERATIVE FEATURES 


After pilocarpine solution (two percent) 
and penicillin ointment are instilled into the 
conjunctival sac, moist cotton lid splints, bi- 
lateral dressings, and a Ring mask are ap- 
plied. 

If viscid vitreous has presented and es- 
caped, a radial iridectomy is completed be- 
fore tying the sutures. Atropine is used in 
these cases. 

Codeine (0.06 gm. [1.0 gr.]) by hypo- 
dermic injection and aspirin (0.1 gm. [10 
gr.]) by mouth are given immediately but 
considerable pain usually ensues and lasts 
two to four hours. Patients having radial 
iridectomy and atropine have less pain. After 
the initial pain passes, little discomfort is 
felt except a foreign-body sensation which 
persists till the sutures are removed. 

Atropine is instilled at the first dressing 
and as often as needed to maintain moderate 
dilatation of the pupil. Removal of the su- 
tures about the 10th day is preceded by thor- 
ough anesthetization with 10-percent cocaine 
solution or moistened cocaine crystals applied 
directly to the wound till no pain is felt when 
this area is touched. 

The horizontal limb of the mattress suture 
is cut with sharp, pointed iris scissors di- 
rected upward and the loops of the single 


; No Round Iri- In Extra- Vitreous Wound 
Technique Cases Pupil dectomy Capsule Capsular Loss Infec- 
A. Van Lint flap 
1 mattress suture 151 76.8 23.2 78.1 21.9 


2 flap sutures 
B. Van Lint flap 


1 mattress suture 86 81.4 
2 single corneoscleral sutures . 
C. No flap 
1 mattress suture 146 87.6 
2 single corneoscleral sutures 
D. No 
3 single corneoscleral sutures 69 85.5 
Total 452 372 
Percent 82.3 


17.7 83.4 16.6 


t Indicates bead of vitreous lost. 
* Larger amount of vitreous lost. 
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WOUND CLOSURE IN CATARACT SURGERY 


TABLE 2 


RECORD OF ANTERIOR CHAMBER REFORMATION* 


Technique 


A. Van Lint flap 
1 mattress suture 


B. Van Lint flap 

1 mattress suture 81 

2 single corneoscleral sutures 
C. No flap 

1 mattress suture 

2 single corneoscleral sutures 
D. No fla 


120 


3 laale corneoscleral sutures 53 83 
89.8 
91.3 


216 
173 


Combined A & B with 
Van Lint fla 
Combined C & without flap 


2.5 


5.6 
7.4 
3.4 


om 
. a 
ee 


11.1 
8.7 


aon = 


| 


* Filling figured on recorded cases. Hemorrhage and prolapses on entire group. 


¢ Indicates small hyphema or iris incarceration. 


t Shows large hemorrhage or prolapse needing repair. 


sutures are severed. Forceps are now used 
to lift the cut sutures. 

No speculum and no fixation are per- 
missible. If the patient cannot control eye 
movements and lid spasm, the sutures are 
left until the wound is more securely healed. 

The patient is up on the second day and 
leaves the hospital 10 days after the opera- 
tion. 


REPORT OF CASES 


The cases studied are divided into four 
groups: 

Group A. Conjunctival flap (Van Lint), 
preplaced corneoscleral mattress suture at the 
12-o’clock position, two conjunctival sutures 
at the 9- and 3-o’clock positions, peripheral 
iridectomy at the 12-o’clock position, or two 
lateral iridotomies (radial iridectomy occa- 
sionally) were used in 151 operations. 

Group B. Conjunctival flap, one mattress 
corneoscleral suture at the 12-o’clock position 
and single corneoscleral-conjunctival sutures 
at the 10:30- and 1:30-o’clock positions, and 
two iridotomies at the 11- and 1-o’clock posi- 
tions were employed in 86 operations. 

Group C. No conjunctival flap, three pre- 
placed corneoscleral sutures as in the cases 


of Group B, the groove being made at the 
limbus, and two iridotomies were used in 
146 operations. 

Group D. No conjunctival flap, a limbal 
groove, three single-armed preplaced corneo- 
scleral sutures, and two iridotomies were 
used in 69 operations. 

In all groups, radial iridectomy was done 
if vitreous presented. In a few cases no iris 
incision was made because of too wide dila- 
tation. 

A total of 452 unselected cases was 
studied. In many of these cases, it was 
known before operation that the eyes had 
pathologic conditions and that good vision 
could not be expected. The results presented 
here include all cases. Records in all cases 
were not complete; thus Table 2 is based on 
389 cases and Table 3, showing the amount 
of postoperative astigmatism, is based on 
410 refracted eyes. The 42 eyes not in- 
cluded in Table 3 were mostly those in which 
there was some pathologic condition. 


OPERATIVE FEATURES 

Round-pupil intracapsular extraction was 
the intended operation in all except those 
occasional cases with such pathologic can- 
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ditions as membranous synechias, threatened 
iritis, or old uveitis, and those cases with 
previous iridectomy. 

Table 1 shows the percentage of round- 
pupil and intracapsular operations and of 
vitreous loss which was the only operative 
complication encountered. 

Those losing only a bead of vitreous are 
marked one plus (+), while any greater 
amount of vitreous loss is indicated by two 
plus (++). Significant vitreous loss oc- 
curred in two percent. Actually, only one eye 
of this group had a bad result attributable to 
this operative complication. It suffered mas- 
sive hemorrhage two days postoperatively. 
EFFICIENCY OF WOUND CLOSURE 

The efficiency of wound closure is reflected 
in the promptness and permanence of an- 
terior-chamber reformation, and to some de- 
gree at least by the occurrence of anterior- 
chamber hemorrhage. Table 2 reviews these 
features in 389 cases in which hospital 
records provide these data. It may be as- 
sumed that in the 63 cases in which no notes 
on anterior-chamber closure were made the 
postoperative course was normal; however 
these cases are not included. 
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TABLE 3 


Percentages of anterior-chamber hemor- 
rhage and iris prolapse are calculated on all 
of the cases studied (452), since the hospital 
records were apparently complete as to these 
occurrences. 

It is of interest to note the little difference 
among the four groups in the percentage of 
cases in which there was prompt filling of 
the anterior chamber, six days or less. The 
best percentage is shown in Group C in which 
closure is by three corneoscleral sutures and 
no conjunctival flap. The percentage of cases 
in which the wound reopened after the cham- 
ber was reformed was lower in all groups 
where three corneoscleral sutures were used 
than in Group A in which one corneoscleral 
suture was used and a Van Lint flap was 
drawn over the wound by two conjunctival 
sutures. 

Iris prolapse requiring operative repair 
occurred most often in this same Group A 
and not at all in Group C, with three corneo- 
scleral sutures and no conjunctival flap. 

It should be noted that, in this study, those 
cases without conjunctival flap made at least 
as good recovery, if not better, than those 
having the Van Lint flap. 

The fact that there is less postoperative 


VISUAL RESULTS 


05D. 20D. 
(%) (%) 


Astigmatism 


0.to 0.75 to 2.25to 3.25to Over 


Visual Acuity 


20/15 20/40 20/75 Less 


to to than 


o 


(%) (%) “(%) (%) 


A. Van Lint flap 
1 mattress suture 140 27.8 45.7 
2 flap sutures 
B. Van Lint flap 
1 mattress suture 79 2.9 @&. 
2 single corneoscleral 
sutures 
C. No flap 
1 mattress suture 129 30.2 45.0 
2 single corneoscleral 
sutures 
D. No fla 


3 corneoscleral 


13.9 5.0 75.8 10.4 8.0 5.7 


12.4 11.8 0.7 80.1 8.9 7.7 $.9 


11.3 8.0 7.4 5.9 


31.0 46.1 


sutures 62 6 


Average 
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WOUND CLOSURE IN CATARACT SURGERY 


TABLE 4 


Technique 


20/15 
(%) 


20/20 20/30 


(%) (%) 


(%) (%) 


A. Van Lint flap 

1 mattress suture 

2 flap sutures 
B. Van Lint flap 

1 mattress suture 

2 single corneoscleral sutures 
C. No flap 

1 mattress suture 

2 single corneoscleral sutures 
D No fla 

3 single corneoscleral sutures 


92.7 


astigmatism when sutures are placed in solid 
tissue, as shown by McLean, Hilding, Atkin- 
son, and others, is evident from this study of 
the 410 refracted cases shown in Table 3; 77 
percent had less than two diopters of astig- 
matism, while 91.5 percent had less than 
three diopters ; only 8.5 percent had three to 
five diopters, and only two cases’ more than 
five diopters. It may be noted that there is no 
significant difference in the amount of astig- 
matism among these four groups of cases. 


OTHER POSTOPERATIVE COMPLICATIONS 


In Table 2 are listed the postoperative 
complications sufficiently serious to affect the 
end result. Some of them probably do not 
reflect the efficiency of wound closure. Their 
distribution in the series does not suggest 
that differences in operative technique were 
responsible. The complications were: Glau- 
coma, 13 eyes (2.9 percent) ; retinal detach- 
ment, seven eyes (1.6 percent); retinal 
hemorrhage, uveitis, iritis, optic neuritis, 
vitreous hemorrhage, three instances of each ; 


corneal opacities developed in four eyes. If 
epithelial downgrowth occurred in any case, 
it was not diagnosed even though careful 
slitlamp studies were made in all cases. 
One case of postoperative wound infection 
occurred in another hospital in a case oper- 


ated by the technique of Group A in a later 
series. 


VISUAL RESULTS 


Although the visual outcome in cataract 
surgery depends on many factors of which 
wound closure is only one, the study would 
be lacking in significance without a report of 
this final measure of success or failure. 

Table 3 records the results in percentages 
of the entire number of eyes (450) in which 
the final vision was known. It is of interest 
to note that about four out of five (77.7 per- 
cent) achieved good reading and working 
vision, 20/30 or better; another 9.7 percent 
usable vision, 20/40 to 20/50; of the rest 
a large number, 7.8 percent of the whole, 
could care for themselves with 20/100 to 
20/200; a smaller group, 5.7 per cent, had 
very poor vision, less than 20/200; one per- 
cent of the patients were blind. 

Table 4 gives a better evaluation of the 
operative efficiency and is of more value in 
estimating the odds a prospective cataract 
patient faces. It portrays the percentage of 
visual efficiency in 410 eyes, the number re- 
maining after 40 cases having other ocular 
pathologic conditions were eliminated. In 
these 40 cases, the poor vision was due to the 
following preoperative conditions: Glau- 
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coma, 14 eyes; old choroiditis, 13 eyes; 
retinopathy, six eyes; uveitis, six eyes ; am- 
blyopia, one eye. 

As shown by Table 4, 95.3 percent of such 
eyes recovered usable vision, 20/50 or better ; 
85.5 percent had good sight, 20/30 or better. 

It may be seen from these tables that the 
variations in technique in the four groups of 
cases reported herein had little bearing on 
the visual outcome. 


SUMMARY 

A technique which employs a modified 
corneoscleral mattress suture placed through 
the lips of a preformed groove before open- 
ing the anterior chamber is presented. 

A study has been made of 452 cases in 
which wound closure was effected by pre- 
placed corneoscleral sutures. Fornix-based 
conjunctival flaps were used in 237 cases; 
no conjunctival flap in 215 cases. One corneo- 
scleral suture was used in 151 cases; three 
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corneoscleral sutures were used in 301 cases. 
The operative results are tabulated. 


CONCLUSIONS 


Corneoscleral sutures are effective in the 
closure of cataract operation wounds. Three 
corneoscleral sutures are more effective in 
preventing wound opening and iris prolapse 
than one such suture. 

Preplacement of sutures is desirable in 
controlling wound margins and in guarding 
against extensive vitreous loss. 

The mattress suture presented here has 
some advantages in effective wound closure 
and in controlling gaping wounds. 

The fornix-based conjunctival flap adds 
little to the effectiveness of wound closure. 

308 North Sixth Street. 


Acknowledgment is made to Dr. Helen F. Gib- 
son for her aid in assembling the clinical records 
for this study. 
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OBSERVATIONS ON TRAUMATIC HYPHEMA* 


Tuyceson,t M.D., anp Crowett Bearp,* M.D. 
San Jose, California 


We have been impressed by the frequency 
and severity of the traumatic hyphema 
occurring in our practice. Within the past 
few years we have studied 34 cases of which 
29 were seen in the course of office practice 
and the remaining five in consultation or 
otherwise. In five of these cases, the final 
vision was only light perception or less. Two 
cases required enucleation. That the condi- 
tion is as serious as this experience would 
indicate is certainly not suggested by the 
ophthalmology textbooks and literature. 
Most textbook authors have either failed to 
mention it, or have referred to it briefly as 
an insignificant complication, and the litera- 
ture is meager.** 

The most important articles are those of 
Rychener® and Laughlin.* Rychener advo- 
cated the routine use of miotics and simple 
paracentesis of the cornea when the intra- 
ocular pressure was increased or when there 
was no clear aqueous visible in the anterior 
chamber. Laughlin, in reporting on 59 cases 
from the Wilmer Institute, advocated the 
routine use of atropine, bedrest, and cold 
compresses. Both authors stressed the un- 
favorable prognosis of secondary hemor- 
rhage. It is apparent that there is no general 
agreement as to the best method of treat- 
ment. 


OBSERVATIONS ON A SERIES OF 34 CASES 


Table 1 indicates the wide variety of 
agents which caused the contusions. BB pel- 
lets led the list with six cases. Various mis- 
siles thrown by children in play accounted 
for eight cases and injuries sustained in con- 
nection with sports for another six. Two 
cases resulted from the use of a power saw 


* Presented before the 34th annual meeting of the 
Pacific Coast Oto-Ophthalmological Society, San 
Francisco, May 31, 1950. 

+ From the Department of Ophthalmology, Uni- 
versity of California Medical School, San Francisco. 


and the remaining 12 from a variety of dis- 
similar agents. 

Table 2 shows the age incidence in the 
series and the relation of age to secondary 
hemorrhage. The majority of cases occurred 
in children of school age, as has been the 
case in the series reported by other authors. 
It is noteworthy, however, that secondary 
hemorrhages occurred in older patients, in- 
cluding one 61 years of age, as well as in 
children. 

A total of 13 of the 34 cases developed 
secondary hemorrhages, which seems an un- 
usually high percentage. Actually the figure 
is misleading since a number of patients 
were referred by general practitioners only 
when secondary hemorrhage had already oc- 
curred. There are undoubtedly many patients 
who seek no medical care or who are treated 
only by their family physicians. 

Table 3 shows the day on which the 


TABLE 1 


OBJECTS CAUSING CONTUSION IN 34 CASES OF 
TRAUMATIC HYPHEMA 


BB shot 
Fireworks 
Belt buckle 
Toy balloon 
Swin 
Baseball 
Basket ball 
Tennis ball 
Ping-pong ball 
Spit ball 
lod of dirt 
Garden tractor pull rope 
Machine gun plastic pellet 
Wood from power-saw 
Green peach 
Fishing sinker 
pellet 


Wrench 
Fell and hit head 
Walnut 


Slingshot rubber 
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TABLE 2 


™ AND THE RELATION OF AGE TO SECONDARY 
HEMORRHAGE 


: Age No. of Secondary the second and third posttraumatic days are 
(years) Cases Hemorrhage 
aesamenye . the ones upon which secondary hemorrhage 
: is most to be feared. This is somewhat earlier 
5 2 1 than the hyphema which frequently follows 
: Rs cataract surgery. In all cases the secondary 
: 1 4 2 hemorrhage was more severe than the pri- 
? 
+ 0 mary one. 
1 14 2 1 Table 4 shows the associated ocular lesions 
in this series. Sixteen cases showed no visible 
23 1 ‘ lesion other than the hemorrhage. The re- 
= : 1 maining 18 displayed such a variety of con- 
= : ditions as blood staining of the cornea, iri- 
30 i 0 dodialysis, iris atrophy, rupture of the iris 
| Hs : sphincter, cataract, vitreous hemorrhage, and 
él i i fundus lesions, particularly of the macula. 
- a Table 5 shows that secondary glaucoma 
34 13 
resulted in none of the cases which suffered 
only a single hemorrhage but developed in 
seven of the 13 cases with secondary hemor- 
TABLE 3 rhage. 
i ‘TIME OF SECONDARY HEMORRHAGE IN 13 TABLE 5 
CASES OF TRAUMATIC HYPHEMA 
t INCIDENCE OF SECONDARY GLAUCOMA IN 34 
a CASES OF TRAUMATIC HYPHEMA 
: 1 day 1 No. of | Secondary 
2 days 6 Cases Glaucoma 
3 days 5 ———- 
4 days 0 Single hemorrhage 21 0 
5 days 1 Secondary hemorrhage 13 7 
13 34 
TABLE 4 
% ASSOCIATED OCULAR LESIONS IN 34 CASES OF TRAUMATIC HYPHEMA 
Single Hemorrhage Secondary 
a Only Hemorrhage Totals 
Rupture of iris sphincter 2 
Iridodialysis 2 
Iris atrophy 
4 Cataract 2 
Fundus lesions 3 
Vitreous hemorrhage 
7 Blood staining of cornea 
9 
é No associated lesions 12 
21 


AGE INCIDENCE OF 34 CASES OF TRAUMATIC HYPHEMA 


secondary hemorrhages occurred in these 13 
cases. Six occurred on the second posttrau- 
matic day, five on the third, and one each on 
the first and fifth days. It is apparent that 
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OBSERVATIONS ON TRAUMATIC HYPHEMA 


Table 6 indicates the poor results obtained 
in those cases requiring surgery because of 
secondary glaucoma. In one of these cases, 
enucleation was necessary because of persist- 
ent glaucoma and intractable pain. In one 
case, enucleation was requested by the patient 
because of complete blindness and an irri- 
table eye of several months’ duration. In one 
case, vision remains limited to light percep- 
tion because of a cataract and an opaque cor- 
nea and, in one case, vision is at present 
limited to light perception because of a blood 
staining of the cornea which is clearing 
slowly. 

Table 7 indicates the visual results in all 
cases. It shows that, when secondary glau- 
coma did not occur, the visual results were 
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good. In the six cases of secondary hemor- 
rhage which did not develop secondary glau- 
coma, five regained 20/20 vision and one 
20/40 vision. Of the 21 cases which did not 
have secondary hemorrhages, the final vision 
was 20/30 or better in all but one patient who 
developed a large macular hole. 


TABLE 6 


Enucleation 

No light perception 
Light perception only 
20/60 

20/30 


TABLE 7 


VISUAL OUTCOME IN 34 CASES OF TRAUMATIC HYPHEMA 


Single 
Hemorrhage 


Enucleation 

No light perception 
Light perception only 
20/200 

20/100 

20/60 

20/40 

20/30 

20/25 

20/20 


Undetermined 


Secondary 
Hemorrhage 
(with glaucoma) 
2 
1 
2 


Secondary 
Hemorrhage 
(without glaucoma) 


TABLE 8 


Last 10 CASES, SUBJECTED TO SPECIAL PROGRAM OF MANAGEMENT 


Agent | Secondary 
Causing 
Hyphema 


Pa- Age 
tient | (years) 


B. T. 


F364 | Clod of dirt 


| Steel spring 
Wood chip 


Fell and hit head 
Walnut 

| Arrow 
Sling shot rubber 


Hemorrhage Glaucoma | 


| Associated 


Final 
surgery Vision 


+ | Paracente- 
sis 


0 


+ 
/ 
20/20-2 


20/20 
20/20 
20/20 
= 20 


20/100 
20/20 


Rupture of iris 
sphincter 


coo 
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1 
2 
1 a] 
7 
| 
| 
1 
1 
2 1 
2 
a 14 5 
; 1 
21 6 7 
| 
Hi G. F. 39 0 7 
j.c. | | BBshot 
G.G. 7 | Rock 2nd | 
A. A. 29 Wrench 0 | 0 
| 0 taract 


Fig. 1 (Thygeson and Beard). Blood staining of 
the cornea in a young boy after traumatic hyphema 
and secondary glaucoma. Vision, light perception 
only. 


Table 8 shows the visual results in the last 
10 cases of this series. These 10 cases were 
subjected to a routine treatment which in- 
cluded hospitalization at absolute bedrest, 
homatropine (five percent) in the injured 
eye four or five times daily, rutin (60 mg.) 
and vitamin C (300 mg.) three times daily, 
and barbiturates if the patients were children 
or apprehensive adults. Routine bleeding, 
clotting, and prothrombin times were taken 
on the first few cases but the procedure was 
discontinued because of the undue activity 
caused in the children by the venipuncture ; 
all of the readings taken were normal. 

In this group, there were two secondary 
hemorrhages, both of which occurred on the 
second day. One patient was first seen by us 
after the hemorrhage had occurred and the 
eye was glaucomatous. A paracentesis was 
performed, and there was good recovery. 
There was a vitreous hemorrhage which is 
slowly clearing. The other patient had a small 
secondary hemorrhage which cleared rapidly. 

One boy developed an anterior subcapsular 
lens opacity which has reduced his vision to 
20/100. The boy requiring paracentesis had 
a vision of 20/30 when last seen. The re- 
maining patients have visions of 20/25 or 
better, with the possible exception of one 
boy, aged two years, whose visual acuity can- 
not yet be determined ; his eye appears to be 
entirely normal. 
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The results with these last 10 cases would 
seem to speak well for bedrest and cyclo- 
plegia in the treatment of traumatic hyphema. 
We are not certain that rutin and vitamin C 
are of value but plan to continue their use. 


COMPLICATIONS OF TRAUMATIC HYPHEMA 


It would appear that the major complica- 
tion is glaucoma which is secondary to the 
secondary hemorrhage and which occurred 
in seven of the 34 cases in this series with 
poor or disastrous final results in all but one 
case. 

The second most important complication 
to be feared is blood staining of the cornea. 
It occurred in three cases in this series and 
in each instance was severe, appearing as a 
dise-shaped opacity involving all but the ex- 
treme periphery of the cornea. In each in- 
stance, it followed a rise in intraocular pres- 
sure and in our experience has been observed 
only as a complication of glaucoma, although 
it has been reported in connection with ex- 
tensive damage to the endothelium and 
Descemet’s membrane without tension rise. 

Of the three cases in this series, one led 
to enucleation, and microscopic examination 
of sections of the eye showed deposits of 
blood pigment between the lamellae. The 
other two cases show progressive clearing of 
the corneal opacity but in only one (fig. 1) 
is there evidence of a sufficiently good light 
field to offer any hope of a return of vision. 
It is noteworthy that Rychener reported nine 
patients with this condition and in none of 
them was useful vision restored even though 
the cornea cleared. 


IMPORTANCE OF IRIS AND CILIARY BODY 
INJURY RESULTING FROM CONTUSION 

The lesion of the iris most likely to result 
from contusion is iridodialysis and this is 
undoubtedly the cause of some of the hemor- 
rhages which occur. Visible iridodialysis was 
present in only four of the cases of this 
series, however, and it must be presumed that 
the site of the hemorrhage is ordinarily else- 
where. 
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Fig. 2 (Thygeson and Beard). Section of eye from Case 1 showing tear of the ciliary body and 
hemorrhage extending into the cleft. (Hematoxylin-eosin, x 15.) 


Kilgore’s’ experimental study throws con- 
siderable light on the problem. In his work 
on contusion produced in monkey eyes, he 
found that tears of the ciliary body were a 
common accompaniment of the contusion, 
with and without iridodialysis. The damage 
to the ciliary body was always extensive, 
particularly at its center. Separation of the 
ciliary body from the sclera always occurred, 
the damage varying from a complete disloca- 
tion to a slight tear into its substance. 

Kilgore noted that, after severe contusions, 
the ciliary body was sometimes separated 
from the sclera on the opposite side. He 
stated that the ciliary-body changes explained 
the hemorrhages better than the tear of the 
iris base and that the bleeding appearing 
two or three days after iridodialysis was 
probably a result of seepage from this im- 
paired tissue. 

In one of the surgically treated cases in 
this series, in which a keratome incision had 
been made and part of the clot removed, the 
iris prolapsed and an iridectomy was per- 
formed. Active bleeding was observed com- 
ing from the region of the ciliary body be- 
hind the area of the iridectomy and not from 
the cut edge of the iris. The bleeding was 
profuse and more than could have occurred 
from an iris vessel. 


One of the affected eyes from this series, 
and two other eyes from the pathology lab- 
oratory of the Proctor Foundation for Re- 
search in Ophthalmology at the University of 
California Medical School and not included 
in this series, were studied pathologically. 

The microscopic findings confirmed the 
clinical impression that the source of hemor- 
rhage was in the ciliary body which showed 
extensive disorganization in all three cases. 
We are indebted to Dr. M. J. Hogan for the 
pathologic reports in the following two 
cases: 


Case 1 

R. A. was struck in the left eye October 1, 1949, 
by a baseball. A small hemorrhage in the anterior 
chamber occurred. This was followed on the fifth 
day by a sudden severe intraocular hemorrhage. A 
sclerotomy and paracentesis were performed four 
days later but there was no improvement and 
enucleation was performed on October 24, 1949, for 
relief of pain. 

Pathologic examination of the ciliary body (fig. 
2) shows no definite laceration through the ciliary 
body but, on the lower side, there appears to have 
been a tear of the ciliary body which extends back 
into the area between the longitudinal portion of 
the ciliary muscle and the radial and circular por- 
tions. A large amount of hemorrhage extends back 
into this cleft which has been formed. 

It is extremely probable that the wound caused a 
tear at this point with interruption of the branches 
from the major circle of the iris which resulted in 
hemorrhage. The ciliary body otherwise shows only 
thinning and flattening of the processes with an 
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Fig. 3 (Thygeson and Beard). Section of eye from Case 2 showing extreme atrophy and fibrosis of the 
ciliary body with replacement of the muscle by connective tissue. (Hematoxylin-eosin, x 15.) 


infiltration of inflammatory cells. There is some 
proliferation of the unpigmented epithelium. 
Case 2 

Z. A., in June, 1943, suffered an injury to the left 
eye with a blunt instrument resulting in a massive 
intraocular hemorrhage. An operation was recom- 
mended to remove the clot from the anterior cham- 
ber but was refused. The eye, without useful vision, 
remained photophobic and irritable and was enu- 
cleated September 4, 1945. 

Pathologic examination of the ciliary body (fig. 3) 
shows extreme atrophy and fibrosis of the stroma 
with connective tissue replacement of the muscle. A 
scar lines the inner surface of the corona and proc- 
esses. 

The late effects of ciliary-body damage 
have been noted repeatedly in patients of this 
series in terms of paralysis or weakness of 
accommodation. 

In our opinion, ciliary-body injury best ex- 
plains the serious nature of the hemorrhage 
resulting from contusion. If this is the case, 
atropine might be expected to be preferable 
to pilocarpine in that rest of the ciliary body 
musculature would be of first importance. 
In any event, contraction of the ciliary body 
should be avoided as much as possible dur- 
ing the first five days immediately following 
the contusion. 


Discussion 


It would appear from this study that there 


is about a 25-percent chance that traumatic 
hyphema will result in a vision of less than 
20/40. In view of its seriousness, then, and 
the fact that there is no general agreement as 
to the best method of management, an at- 
tempt to evaluate the various therapeutic 
practices would seem to be in order. 

The secondary hemorrhage following con- 
tusion, which in seven of the 13 cases in this 
series resulted in glaucoma, with poor or dis- 
astrous results in all but one instance, cannot 
be compared with the hyphema following 
cataract surgery.*® The latter ordinarily 
occurs from the fifth to the seventh day, 
rarely fills the anterior chamber, and in our 
experience has not resulted in glaucoma; it 
is a benign complication and almost always 
absorbs without affecting the visual result of 
the operation. 

It is generally agreed that cataract-surgery 
hyphema comes from the limbal vessels and 
is due to separation of the wound. Its occur- 
rence has been minimized by incisions made 
anteriorly and is almost unknown in connec- 
tion with strictly corneal incisions. 

Apparently the closest analogy elsewhere 
in the body to the problem of traumatic hy- 
phema is in connection with contusion injur- 
ies to the abdomen which result in rupture 
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of the spleen.*® After a contusion with hema- 
toma or rupture of the spleen, the tendency 
to fatal hemorrhage in from two days to two 
weeks is so great that the spleen is almost 
always removed as a preventive measure. 

Secondary hemorrhage from the spleen 
has been noted so frequently, indeed, that 
the surgeon operating for intraperitoneal 
hemorrhage following contusion always 
makes his incision so that he can inspect the 
spleen and remove it if it is even slightly in- 
jured. The cause of this secondary hemor- 
rhage is unknown and bears no known re- 
lationship to blood-study findings. 

An analogy may also be drawn between 
traumatic hyphema and the secondary hem- 
orrhage following tonsillectomy, although the 
more troublesome hemorrhages in this con- 
nection usually come from the breakdown 
of the clot in fairly large vessels. It seems 
noteworthy that, while otolaryngologists 
make extensive use preoperatively of bleed- 
ing times, clotting times, and sometimes pro- 
thrombin times, they seem to have found 
little if any correlation between abnormal 
findings and bleeding. 

The value of the routine use of vitamin 
K in the postoperative care of tonsillectomy 
cases has never been proven, moreover. In 
cases which have a normal prothrombin time, 
vitamin K does not reduce bleeding, and 
rarely are tonsil bleeders found to have ab- 
normal prothrombin times. 

Complete blood studies were not made on 
this series of traumatic hyphema cases, but 
bleeding, clotting, and prothrombin times 
were recorded on a number of hospitalized 
patients and were all found to be within nor- 
mal limits. None of the patients in the series 
gave a history of abnormal bleeding. 

On the basis of the limited information 
now at hand it would seem that the problem 
of traumatic hyphema is not closely related 
to clotting abnormalities. This is in agree- 
ment with the conclusions of general sur- 
geons and throat surgeons in connection with 
the two conditions already mentioned. 

Capillary fragility may play a role in sec- 


ondary hyphema. New vessels are forming 
within the first two or three days of the 
posttraumatic period. On theoretical grounds, 
the cevitamic acid so important in the 
strength of the walls in these newly formed 
vessels should be given prophylactically. 

Both vitamin C and vitamin K were ad- 
ministered to seven of the first 24 patients in 
this series; two of the seven, or 28 percent 
developed secondary hemorrhages. 

On theoretical grounds rutin also might 
be of value. It would be unlikely to have 
much effect until after the second or third 
day but in view of its nontoxicity, an attempt 
should be made to evaluate it. 

In the last 10 cases of this series it was 
administered routinely in 60-mg. doses three 
times a day, along with 300-mg. vitamin C. 
There was no way to measure the value of 
either of these agents but we plan to con- 
tinue their use. 

In 1938, Swett" reported on the use of 
1:3,000 moccasin venom given daily in a 
dosage of 1.0 cc. intravenously in the treat- 
ment of persistent or recurrent intraocular 
hemorrhage. He described favorable results 
in postoperative bleeding and in hemorrhage 
accompanying severe iridocyclitis. The use 
of this nonspecific means of treating hemor- 
rhage after contusion should be explored. 

It would seem that hyphema patients 
should be kept at absolute bedrest. Bar- 
biturates to induce immobility may be 
desirable, particularly in children and appre- 
hensive adults. Temporary elevations in the 
intravascular pressure brought about by ac- 
tivity certainly tend to increase the chances 
of secondary hemorrhage. In this connection, 
however, it is noteworthy that some of the 
poorest results obtained in this series were 
in the most cooperative patients; whereas, 
a visual result of 20/20 was obtained in a 
number of totally uncodperative patients. 

Bilateral patching of the eyes to aid in the 
immobilization of the iris and ciliary body 
would seem to be theoretically desirable but 
was not applied in any of the cases of this 
series. 
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The problem of mydriasis versus miosis 
remains unsettled. Mydriasis stops all move- 
ment of the uveal tract and immobilizes the 
edges of the laceration. Miosis opens the fil- 
tration angle and helps in this way to pre- 
vent secondary glaucoma should secondary 
hemorrhage occur. It also aids in immobiliza- 
tion but increases congestion of the uveal 
tract. 

Of the 13 cases in this series with sec- 
ondary hemorrhage, one had received atro- 
pine, two had received homatropine, six had 
received pilocarpine, and four had received 
none of these things. On theoretical grounds, 
and in view of Lock’s experience, as reported 
in a recent publication,’ frequent instilla- 
tions of homatropine were applied routinely 
in the last 10 cases of this series and there 
was in this group a very low incidence of 
secondary hemorrhage. 

The value of hot and cold compresses is 
in question. Hot compresses would seem to 
be contraindicated since vasodilation might 
increase the chances of secondary hemor- 
rhage. We have used cold compresses but 
with equivocal results ; they were used in the 
two cases which developed secondary hemor- 
rhage and required enucleation. 

In those cases in which the anterior cham- 
ber becomes filled with blood from secondary 
bleeding, early surgery would seem to be in- 
dicated. Complete removal of the clot by 
forceps or irrigation is difficult and often 
productive of further damage, particularly 
when it is necessary to work blindly with 
respect to the iris and lens. The anterior 
chambers seem to be more easily evacuated 
the earlier the surgery is done. 

If it appears after paracentesis that the 
blood is firmly clotted, reliance on simple 
paracentesis, reopened or repeated if neces- 
sary to control the tension, would seem to 
be the treatment of choice. 

We are in full agreement with the opin- 
ions of Rychener and Laughlin that, when 
secondary hemorrhage occurs, the prognosis 
shifts immediately from very good to very 
bad. If, in addition, the intraocular pressure 


increases, the prognosis takes a further turn 
for the worse. 

Since ocular contusions carry a grave 
prognosis, not only because of the danger 
of hyphema and its complications but be- 
cause of the retinal lesions often induced, 
prophylaxis is of major interest. In this small 
series of cases, the air rifle was responsible 
for an important number and should be out- 
lawed. A number of states, including recent- 
ly the State of Massachusetts (May, 1950), 
have taken this step. 

Sports injuries were next in importance 
and industrial accidents next. Since protec- 
tive goggles cannot be worn in most sports, 
little can be done to prevent eye injuries in- 
curred in connection with them, but there 
would seem to be little excuse for industrial 
accidents of this sort. 

It is interesting that the entire series of 
34 cases of hyphema occurred in males. 


SUMMARY AND CONCLUSIONS 


1. The seriousness of traumatic hyphema, 
particularly the recurrent type, has been gen- 
erally overlooked in ophthalmic texts, and the 
literature concerning it is meager. No agree- 
ment exists as to the best method of man- 
agement. 

2. Thirty-four cases of contusion with 
hyphema have been analyzed with respect to 
agents causing the contusion, age incidence, 
occurrence and time of secondary hemor- 
rhage, associated intraocular lesions, and ul- 
timate visual outcome. The frequency and 
seriousness of the complications of sec- 
ondary glaucoma and of blood staining of the 
cornea are emphasized. The importance of 
the hyphema is implicit in our experience that 
contusion without hemorrhage is not fol- 
lowed by secondary glaucoma. 

3. It is concluded that present methods of 
management are unsatisfactory in preventing 
complications. The advantages and disad- 
vantages of various therapeutic measures are 
discussed. These include bedrest, hypnotics, 
vitamin K and coagulants, rutin and vitamin 
C, cold applications, miotics and mydriatics, 
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and paracentesis, with or without anterior- 
chamber irrigation. 

4. The routine procedure followed by us in 
the care of our last 10 cases was: (1) Hos- 
pitalization at absolute bedrest; (2) five- 
percent homatropine drops in the injured eye 
four or five times daily ; (3) rutin (60 mg.) 
and vitamin C (300 mg.) three times daily ; 
and (4) barbiturates if the patients were 
children or apprehensive adults. The good 
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results would seem to warrant a continuation 
of this program of management. 

5. When secondary hemorrhage occurs, a 
switch should be made to a strong miotic 
and, in cases in which the hemorrhage fills 
the entire chamber, immediate paracentesis 
is indicated ; in such cases the prognosis must 
still be regarded as poor, however. 


87 North Sixth Street. 
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OCULAR MANIFESTATIONS OF TRICHINOSIS 


Maurice Croit, M.D., anp Leo J. Crott, M.D. 
Detroit, Michigan 


REVIEW OF DISEASE 

Trichinella spiralis is a parasitic disease 
usually introduced into humans by the eating 
of pork and other meats. It is much more 
common in occurrence than is usually sup- 
posed, although it is difficult to obtain exact 
percentages because many cases occur in sub- 
clinical form and are never seen by the doc- 
tor. 

The Trichinella, in the meat as encap- 
sulated larvae, are liberated in the duodenum 
and intestinal wall. They mature in a period 
of 24 hours. Reproduction occurs in the 
females in from two to three weeks. The 
symptoms at this time are headache, fever, 
nausea, vomiting, diarrhea, and abdominal 
discomfort. About the eighth to 10th day 
after ingestion, the larvae enter the blood 


stream and are thus distributed to all parts 
of the body. 

Although any system of the body can be 
affected, the larvae have a predilection for 
skeletal muscle ; usually the deltoid and ham- 
string groups are involved. Since the dia- 
phragm is also a common site of involvement, 
the patient may suffer from dyspnea and 
other symptoms referrable to the respiratory 
tract. 

Either the larvae reach the skeletal muscles 
in overwhelming numbers or only those that 
reach the muscles survive; in either event, 
pain, tenderness, and swelling occur in those 
areas. Seen largely within the sarcolemma, 
they assume the form of a coil and are en- 
cysted by connective tissue. At this stage 
there is a battle between invader and host. 
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In a majority of cases the parasites are en- 
cysted and recovery takes place. According 
to Gould, the United States Public Health 
Service, however, reported 453 fatal cases 
for 1931-32, a mortality rate of 7.1 percent. 


SYMPTOMS 

Onset of symptoms is sudden and very 
acute. One of the earliest signs is severe 
edema of the eyelids, which extends to the 
surrounding tissues of the face, and marked 
chemosis and edema of the conjunctiva. This 
causes the patient to seek the aid of an oph- 
thalmologist early in the course of the dis- 
ease. 

Although the eye symptoms in trichinosis 
vary from case to case, there are features 
common to all, the most prominent of which 
is the extreme swelling of the eyelids and 
chemosis of the bulbar conjunctiva. The skin 
over the upper lids is stretched to its extreme 
limit, causing a mechanical closure of the 
lids. The conjunctiva in severe cases is so 
edematous that it hangs out of the narrowed 
palpebral tissue like an apron over the lower 
lid. 

The edema is due to the invasion of the 
ocular structures by young larvae causing 
stasis by obstruction of the capillaries. 
Chiefly inflammatory in origin it is due to 
transudation of proteins and fluids into the 
surrounding tissues, that is, from the cells 
into the extracellular tissues. 

It should not be presumed that these are 
the only clinical symptoms. Optic neuritis, 
edema of the retina, and small hemorrhages 
in the macular area, which cleared entirely, 
were reported by Thayer in 1897 and Brown 
in 1898. 

Thompson, in 1910, described a similar 
picture. Edema of the eyelids occurred in 25 
percent of their cases but they do not report 
any pathologic condition of the retina in con- 
junction with edema of the lids. Neither do 
they state whether the macular hemorrhages 
left any permanent central scotomas. 

Less common eye symptoms are photo- 
phobia, blurring of vision, diplopia, and sub- 
conjunctival hemorrhages. More frequent, 
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however, are direct involvement and swelling 
of the ocular muscles which cause marked 
limitation of motion of the ocular muscles, 
particularly the medial and lateral recti which 
are raised up sharply from the globe and can 
be seen through the conjunctiva. 

In 1927, Herrenschwand was able to ob- 
tain an eye for pathologic study and re- 
ported that the bulbar conjunctiva showed 
round-cell infiltration with a superabundance 
of goblet cells. Trichinella were present in 
the ocular muscles proper—that is, in the 
belly of the muscle and not near the tendinous 
attachment—and they were present in 
greater number than in the skeletal muscle. 
It seems logical to presume that the ocular 
muscles were secondarily involved after the 
initial invasion of the parasites into the 
gastrointestinal tract. 

The most constant finding in trichinosis is 
marked esosinophilia which appears about 
the 10th day after the infection, reaches its 
height in from three to four weeks, and 
gradually recedes in a period of three to 
five months. No diagnosis of trichinosis can 
be positively established unless there is a 
marked rise in eosinophils. The eosinophilia 
is not at all related to the severity of the 
symptoms and offers no index as to the 
course of the disease. 

Trichinosis can be divided clinically into 
three phases: Ingestion, dissemination, and 
encystment with recovery. 


CASE REPORTS 
Case 1 


M. R., young white woman, aged 20 years, was 
admitted to the hospital on July 7, 1948, complain- 
ing of photophobia, nausea, and vomiting for the 
last five days. 

Present illness. The patient had been in good 
health until after swimming on July 2, 1948, she 
ate a frankfurter. That night she became nauseated 
and has had occasional nausea and vomiting for 
the past five days. Two days ago she began to have 
marked photophobia, swelling of the eyelids, and 
redness of both eyes. She has been unable to open 
her eyes since that time. She had no chest pain, no 
rash or itching, no history of allergies, hay fever, 
or asthma. 

Physical examination showed a well-developed 
white woman, aged 20 years, with eyes closed and 
swollen. 
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Fig. 1 (Croll and Croll). Case 1. Temperature chart. Circled numbers represent eosinophil count. 


Eye examination. The periorbital tissues were 
swollen; the lids, extremely swollen, were opened 
only with difficulty. The conjunctiva was chemotic 
and, over the muscles proper, was raised even higher 
away from the globe. There was marked limitation 
of motion, the eye being practically fixed straight 
ahead. During the examination the patient com- 
plained of severe photophobia. The pupils reacted 
to light. 

Course in hospital. Although the patient had re- 
ceived penicillin before admission to the hospital, 
none was given in the hospital since it did not seem 
to be indicated. When first seen, the patient was 
severely ill, toxic, and lethargic and answered ques- 
tions very slowly. 

The temperature chart of the patient’s 13-day 
stay in the hospital is quite interesting (fig. 1). It 
shows a spiking type of temperature, gradually 
receding to reach the base line (98.6°F.) on the 
ninth day after admission although it continued 
its ups and downs. 

The patient complained of soreness over the 
deltoid group of muscles and later of both arms 
and legs. She suffered from extreme prostration 
and weakness, being barely able to stand up until 
the 10th day. She left the hospital on the 13th day, 
after the acute phase of the disease had subsided, 
but still was very weak. 

The edema of the eyelids subsided gradually, 
photophobia lessened, and on the 10th hospital day 
the patient was fairly comfortable from an ocular- 
standpoint. The ocular muscles regained about 60 
percent of their motion but remained raised and 
swollen, although not so much as at the original 
examination. 

Follow-up course. When seen in the office on 
July 23, 1948, vision was: O.D., 20/30; O.S., 20/30. 
Peripheral fields were normal with a three-mm. 
object, white. 


Comment. The eosinophil count is interesting: 


Date EosINOPHILS 
(1948) (percent) 
July 12 26 
July 17 39 
July 23 8 
August 10 22 
November 27 35 


At the height of the disease, in the acute phase, 
the count ran 26, 39, 8; whereas, in the recovery 
period, the count was 22 and 35, suggesting that the 
eosinophil count is not related to the severity of the 
disease. 

The outstanding feature of this case was the 
prolonged period of extreme prostration and weak- 
ness. Although she was acutely ill for only 14 
days, it was eight months before the patient was 
able to resume her former job. 


Case 2 


This 43-year-old white woman had been in good 
health until one week before admission, April 4, 
1950, when she developed a slight fever and aching 
in her back. She was unable to do her housework 
and had to go to bed because of the persistent 
backache and fever. She said that, three days before 
while driving a car, she had not been able to see 
out of the sides of her eyes. On the next day when 
she awoke, her eyes were puffy and red. ’ 

Physical examination. The patient, a_ well- 
developed white woman, was acutely ill. She had 
difficulty in opening her mouth because of soreness 
over the masseter muscle. The tongue was beefy 
red and smooth. The calves of her legs were tender 
and her legs ached when she moved them. She 
complained of numbness in her right arm. No edema 
was present; no cyanosis; no deformities. Tem- 
perature was 102.4°F. (fig. 2). 
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Fig. 2 (Croll and Croll). Case 2. Temperature chart. Circled numbers represent eosinophil count. 


Eye examination. There was marked conjunc- 
tival injection and chemosis (fig. 3). The right eye 
was so swollen that a large apron of conjunctiva 
hung from the palpebral fissure down onto the 
lower lid. There were also many subconjunctival 
hemorrhages. There was no action of the eye 
muscles and the eyes were fixed straight ahead. 
Pupillary response was present. 

Diagnosis. A detailed history from the patient and 
her husband indicated that the extreme edema might 
be due to trichinosis. Blood studies showed an 
eosinophil count of 38 percent. There was gen- 
eralized and severe pain and tenderness of both legs. 
The hamstring group of muscles were extremely 
tender to touch. 


Fig. 3 (Croll and Croll). Case 2. The patient's 
appearance when she was first seen at the office. 
Note the extreme swelling of the periorbital tissue. 


Clinical evidence now pointed definitely to trich- 
inosis for the three characteristic features of this 
disease—swelling of the eyelids, eosinophilia, and 
muscular pain and tenderness—were present. 


Fig. 4 (Croll and Croll). Microscopic examina- 
tion shows an encysted larva surrounded by a fairly 
dense accumulation of lymphocytes and plasma cells. 
A few eosinophilic leukocytes, as well as an oc- 
casional neutrophilic granulocyte, are also present. 
A few epithelioid cells lie close to the larval cyst. 
The darker muscle fibers show normal staining; 
most of the muscle fibers are pale and their cross 
striations are not seen. Some have lost their nuclei. 
There is moderate increase in the connective tissue. 
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Fig. 5 (Croll and Croll). Microscopic examination 
of this section shows a muscle-fiber reaction similar 
to that seen in Figure 4. The cellular reaction and 
muscle-fiber changes are similar in nature and show 
chronic interstitial myositis, necrosis of muscle, and 
a cellular infiltration which includes a small num- 
ber of eosinophilic leukocytes. These changes, seen 
throughout the biopsied portion of the muscle, are 
more marked in the region of the encysted larvae. 


Follow-up course. After the acute stage of the 
disease had subsided, the patient was followed at 
the office. On April 18, 1950, vision was: O.D., 
20/40 and with a +0.5D. cyl. ax. 90° = 20/30; 
O.S., 20/40 and with a +0.5D. sph. > +0.5D. cyl. 
ax. 90° = 20/30. 

The edema of the lids had subsided completely 
and the chemosis and subconjunctival hemorrhages 
slowly absorbed. The muscular pain and tenderness 
also disappeared, as did the numbness of the right 
arm. Two months after admission to the hospital, 
the patient was able to resume her duties. 

Com MENT. As in Case 1, a survey of the eosin- 
ophil count is interesting. 


EOsINOPHILS 
(percent) 


Date 
(1950) 
April 4 
April 5 
April 8 
April 10 
April 13 
April 14 
April 22 


Fig. 6 (Croll and Croll). High-power view 
of Figure 5. 


Date Eos!NoPHILS 
(1950) (percent) 
May 6 23 
May 13 13 
June 2 7 
June 16 8 


The eosinophil count, high throughout the acute 
stage in the hospital, gradually subsided toward the 
end of the sixth week. As in Case 1, the acuteness 
of the disease was not directly related to the num- 
ber of eosinophils present in the blood. There was 
no prolonged period of weakness in the second case, 
and the patient was able to carry on her household 
duties within a two-month period. 

Microscopic study. It was possible to obtain a 
muscle biopsy, and a positive diagnosis of trichinosis 
was possible after microscopic study revealed the 
presence of larvae. Figures 4, 5, and 6 show the 
microscopic findings. 
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DIAGNOSIS OF TRICHINOSIS 


1. Acute onset, usually with vomiting, 
nausea, and abdominal cramps. 

2. Eosinophil count varying from 30 to 80 
percent. 

3. High temperature, 104°F. or even 
more, lasting at times from two to five weeks. 

4. Extreme swelling of eyelids, edema of 
the conjunctiva, pain in the eyeballs, and 
limitation of motion of the ocular muscles. 

5. Generalized muscle pains, tenderness, 
and soreness, with predilection for the del- 
toid and hamstring group of muscles and 
the diaphragm. This is sometimes accom- 
panied by extreme weakness and prostration. 

With these criteria in mind, the differential 
diagnosis of the various diseases that may 
simulate this parasitic infection may now be 
undertaken. 


ALLERGY 


A contact allergy about the lids and face 
will also result in edema of the eyelids. In 
women, cosmetics are particularly to blame ; 
in men, shaving creams and accessories, The 
ederma usually is not so pronounced, the 
eosinophilia is rarely so high; temperature 
rise is not a prominent feature; nor is there 
limitation of motion or pain in the eyes. No 
gastrointestinal symptoms or muscular pains 
or weakness are present. The history of con- 
tact can usually be found. 


SINUSITIS 


The edema of the lids associated with 
sinusitis has its maximum intensity at the 
root of the nose which is painful to touch. 
Usually, a definite positive history of sinus 
infection is present. There is no eosinophilia. 
Transillumination and X-ray studies are pos- 
itive. There is muscle tenderness or soreness. 
Gastrointestinal symptoms are absent. 


KIDNEY DISEASE 


In this group of diseases, the edema of the 
eyelids is less extensive than in trichinosis 
and involves more often the lower lid. 


Trichinosis, on the other hand, involves the 
upper lid. No eosinophilia is present. Uri- 
nary findings are positive. There are no 
gastrointestinal symptoms or generalized 
muscular involvement. Fever is usually not 


high. 
PERIARTERITIS NODOSA 


This is an extremely difficult diagnosis 
to establish clinically and is rarely, if ever, 
made before death. It can only be suspected 
and kept in mind as an exclusion diagnosis. 
The symptoms of periarteritis nodosa are 
of longer duration, recurrent or fleeting, and 
localized principally to one part of the body 
for some days while sparing most other 
parts. 

The underlying pathologic condition is an 
inflammation in the outer portion of the 
medium-sized and smaller arteries accom- 
panied by a degeneration of the media and 
intima. Since it primarily is a blood-vessel 
disease it can be exhibited in any portion 
of the body. The symptoms in periarteritis 
nodosa are vomiting, diarrhea, nausea, unex- 
plained low-grade fever, and eosinophilia. 

Ocular symptoms in periarteritis nodosa, 
seen only in 10 percent of all cases so far 
reported, would naturally involve those struc- 
tures of the eye rich in blood supply, namely 
the posterior portion. 

Involvement of retinal and choroidal ves- 
sels is seen. The changes, which follow are 
papilledema with optic atrophy, formation of 
fusiform aneurysms, retinal detachment, and 
recurrent vitreous hemorrhages. One case, 
reported by Harbert and McPherson, showed 
scleral necrosis as the predominating symp- 
tom. 

In differentiating periarteritis nodosa from 
trichinosis the following should be kept in 
mind : 


PERIARTERITIS 
TrRICHINOSIS NODOSA 
Eosinophils—high, not Eosinophils—low, per- 
so persistent sistent 
Temperature—septic Temperature—low, per- 
acute sistent 
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OCULAR MANIFESTATIONS OF TRICHINOSIS 991 


PERIARTERITIS 
NODOSA 

Symptoms — fleeting 
from one part of body 
to another with phases 
of healing (remis- 
sion), long duration 

Urinary symptoms— 
hematuria and albumi- 
nuria 

No lid edema 


TRICHINOSIS 
Symptoms—acute, gas- 
trointestinal, muscular 
pain and tenderness 


No urinary symptoms 


Lid edema in 25 percent 
of cases 


ANGIONEUROTIC EDEMA 


This condition presents with a marked 
sudden swelling of the eyelids and involve- 
ment of the surrounding tissue ; however, it 
is unaccompanied by redness. In angioneu- 
rotic edema, the swelling is transitory in na- 
ture and not confined to the face alone, the 
hands and genitals are usually also involved. 
It is also accompanied by itching, urticaria, 
and gastrointestinal symptoms. It is transi- 
tory in duration. 


EOSINOPHILIC LEUKEMIA 


Since trichinosis is always accompanied by 
an eosinophilia and leukocytosis it must be 
differentiated from eosinophilic leukemia. In 
this type of leukemia, the leukocytosis is al- 
ways very high and may reach as high as 
265,000, which is never seen in trichinosis. 
The eosinophils are of the mature type and 
may be present up to 90 percent. Other 
findings in the eosinophilic leukemia are en- 
larged spleen and liver, and absence of any 
intestinal parasites. The disease runs a much 
more chronic course with no acute episodes. 


DERMATOMYOSITIS 


Another disease that must be very care- 
fully considered and in great detail before 
a definite diagnosis of trichinosis can be 
made is dermatomyositis. The disease was 
first described by Wagner in 1863. Protean 
in nature, it is usually acute in onset with 
severe progressive symptoms, although it 
may be present in the subacute or chronic 
form with remissions and exacerbations. 
There is a characteristic facies as described 


by Kiel; namely, definitely swollen eyelids, 
with some swelling of the adjacent portion of 
the cheek and nose and a background of 
faint-rosy and pale-blue skin. 

Muscular involvement is present and the 
muscles are tender to touch, particularly the 
deltoid group and those of the arms and 
legs. The diaphragm is also involved. The 
eyelids are usually the first tissues to be 
involved and they are decidedly pinkish in 
color. The color is due to the telangiectasis. 

Dermatomyositis has often been confused 
with trichinosis and has been referred to 
as pseudotrichinosis due to the sudden edema 
of the lids and the presence of muscular 
pains. The differentiation form the trichino- 
sis is made by the presence of the inflam- 
matory reaction—the erythema, telangiecta- 
sis, and pigmentation. 


TRICHINOSIS DeERMATOMYOSITIS 

Subconjunctival hemor- No subconjunctival hem- 
rhages orrhage 

Eosinophilia—high, per- Eosinophils—not high, 
sistent transient 

Acute onset Insidious onset in 
chronic form , 

Skin lesions—patchy 
erythema, faintly in- 
durated, slightly scaly 
and dry 

Course—protracted peri- 
od of months or years 

Progress—un favorable 


No skin lesions 


Course—not 
longed 
Progress—mostly favor- 

able ; a few fatal cases 


so pro- 


TyPHoIp 

Typhoid and trichinosis may resemble 
each other in slow onset, gastrointestinal 
symptoms, continued fever and apathy. Os- 
ler, in 1899, stressed the diagnosis of trichi- 
nosis by the presence of muscular pains and 
swelling, edema of eyelids, leukocytosis, and 
eosinophilia but the absence of enlarged 
spleen, rose spots, and negative Widal. 

In the final analysis, however, after all 
conditions that resemble trichinosis have been 
considered and eliminated, a differential di- 
agnosis may be possible only after a biopsy 
of muscle tissue has been obtained and 
studied for the presence of larvae. 
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TREATMENT 


There is no known effective treatment 
for trichinosis. The symptoms must be 
treated as they appear or as they may be 
anticipated. Sedation is important to allay 
the patient's fears. It is also important to re- 
assure the patient repeatedly. 

Antihistaminics were used in both our 
cases, since it was felt that the infection rep- 
resented an allergic reaction to the parasite. 
ACTH and cortisone might have been effec- 
tive but they were not available. 

Penicillin is contraindicated, since there 
may be an allergic reaction to the penicillin 
mold. One of our patients (Case 2) was 
tested intradermally for penicillin and was 
strongly positive. 

Local measures include the use of a bland 
type of ophthalmic ointment (epinephrine 
bitartrate ophthalmic ointment, one percent) 
with cold compresses and adrenalin packs. 
If the conjunctiva hangs down out of the 
eye, it must be protected by ointment and a 
patch until it recedes to its normal position. 

For the generalized muscle tenderness and 


soreness, salicylates and sedation give re- 
lief. General supportive measures include 
rest, quiet, freedom from worry, a high 
caloric diet and fluid intake. Daily reassur- 
ance must be given the patient that he will 
not become blind and that the eyes will re- 
turn to their normal status. 


SuM MARY 


1. Two cases of trichinosis are presented. 

2. In Case 1 a clinical diagnosis was es- 
tablished, and in Case 2, the clinical diag- 
nosis was further confirmed by biopsy. 

3. The ophthalmologist may often be the 
first person consulted by the patient with this 
infection, because of the acute onset of ex- 
tremely swollen lids and conjunctiva. 

4. The various diseases simulating trichi- 
nosis clinically are discussed and differenti- 
ated. 

5. A biopsy of the gastrocnemius muscle 
was obtained in one case and a microscopic 
study of two slides was reported. 


1326 Maccabees Building (2). 
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THE ROLE OF ENERGY, PUPILLARY DIAMETER, AND ALLOXAN 
DIABETES IN THE PRODUCTION OF OCULAR DAMAGE 
BY MICROWAVE IRRADIATIONS* 


Atrrep W. RicHarpson,* Px.D. 
Bloomington, Indiana 


Donatp H. Lomax, M.D., Joun Nicnors, Px.D., anp Harotp D. Green, M.D. 
Winston-Salem, North Carolina 


The formation of cataract as a result of 
irradiations of infrared, ultraviolet, and 
roentgen rays long has been established” * 
but has been found continually of interest 
clinically.” * Renewed interest in irradiation 
cataract more recently was initiated by the 
observations that lenticular opacities may be 
induced by 12-cm. irradiations* * and 3.0-cm. 
irradiations.* Since these phenomena have 
been only recently demonstrated, as yet 
little work has been carried out to evaluate 
the conditions contributing to the damages 
variously observed. 

It was a purpose of this investigation to 
select the 12-cm. wavelength portion of the 
spectrum and evaluate more carefully the 
magnitude of energy necessary for épacity 
formation and to study the variables, physical 
and chemical, that might contribute to this 
event. 

It was believed that such evidence might 
aid in clarifying the problem of whether the 
pathologic processes observed were due to 
induced temperature per se or due to this 
factor in addition to changes in the metabolic 
system of the eye as a result of irradiation 
by microwaves. : 

Included among the problems investigated 
in these studies were: 

1. The minimum irradiation necessary for 
opacity formation. 

2. The magnitude of delay following ir- 


*From the Departments of Physiology and 
Pharmacology, Bowman Gray School of Medicine. 
This work was aided by grant H-487C from the 
National Heart Institute of the National Institute 
of Health. 

t Physiology Department, School of Medicine, 
Indiana University. 
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radiation before the formation of observable 
opacities. 

3. The effect of pupillary diameter upon 
the incidence of cataract. 

4. The type of lenticular opacification 
formed by 12-cm. microwave exposure. 

5. The effect of alloxan-induced diabetes 
upon the amount of microwave energy re- 
quired to induce cataract formation. 


PROCEDURE 

These studies were conducted over a 16- 
month period upon 62 gray or albino rabbits 
in vivo weighing two to five kg. They were 
anesthetized with sodium pentobarbital, 30 
mg./kg. 

The Raytheon 12.25-cm. wavelength 
microwave generator model CMD4 was used 
throughout the experiments for the produc- 
tion of microwave energy. This machine de- 
livers a peak output of 125 watts, but in all 
cases an output of 100 watts was employed 
with the use of the rectangular corner-type 
wave director. 

In order to maintain an optimal reliability 
of measurement, care was exercised to avoid 
any undesirable standing waves in the coaxial 
cable. The animals were irradiated on plexi- 
glas pedestals over wood laboratory tables, 
with the director aligned directly on and at 
a right angle to the optic axis in all cases, and 
the distances reported were measured from 
the plastic director housing to the cornea. 

These animals were maintained on suffi- 
cient water and standard laboratory food 
during the experiments to insure an adequate 
diet. However, in spite of precautions, on a 
very few occasions in the latter section of the 
studies the diabetic animals were found to be 
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lacking in water over a few hours of time. 
This did not occur in the first period of this 
section. 

The animals were kept in well-ventilated 
rooms moderately lighted with indirect sun- 
light. The eyes were inspected by the use of 
an ophthalmoscope prior to irradiation, im- 
mediately after, and at regular intervals 
thereafter. 

THE INCIDENCE OF LENTICULAR OPACITIES 

Table 1 shows the results of 12.25-cm. 
irradiations upon the eyes of 14 rabbits in 
vivo. In these experiments an attempt was 
made to reproduce the conditions conducive 
to the production of lenticular opacities simi- 
lar to those reported previously by other 
workers** but the pupil diameters were 
varied at the time of irradiation by means of 
chemical agents applied locally to determine 
whether constriction of the pupil would pre- 
vent lenticular damage. 

By using diluted solutions of atropine and 
by the use of physostigmine, pupil diameters 
under irradiation varying from two mm. to 
full dilation were obtained. In 12 of the 14 
cases, lenticular opacities developed within 
one to 14 days. 

It was of interest to observe that a con- 
siderable dosage of atropine was necessary 


TABLE 1 


Resutts or 100 watts oF 12.25-cM. MICROWAVE 
IRRADIATIONS ON RABBIT EYES IN VIVO 


Result- 
Dis- Time ing Pupil Local 
No. tance (min.) Opaci- Con- Drug 
(cm.) ties striction 
15 0 x Atropine 
2 $8 15 x x Atropine 
s.6UCU$ 15 x x Atropine 
4 @& 25 x x Atropine 
5. 68 15 x x Atropine’ 
6 3.5 15 x x Atropine 
15 x x Atropine 
8S ds 15 x 0 Atropine 
> 38 15 x 0 Atropine 
15 x x Prostigmine 
15 x x Prostigmine 
15 x x Prostigmine 
0 x None 
3.08 x x None 


to maintain the eyes in a dilated state under 
these high-energy irradiations, while little 
or no atropine was necessary in later low- 
energy irradiations to prevent constriction. 
In this series, the wave director was main- 
tained between 3.0 and 3.75 cm. from the 
cornea. It was observed that constriction of 
the pupil did not prevent the formation of 
lenticular opacities when irradiated with 
energies of this magnitude. 

The results of the irradiation of 17 rabbits 
at greater distances than the first series may 
be seen in Table 2. In the first group of six 
animals, which were exposed at a distance of 
five cm. for 17 to 25 minutes, there was one 
lenticular opacity, the other five remaining 
undamaged. 

In the second group of this series, 11 ani- 
mals were exposed for 20 minutes at a 
distance of 15.3 cm., or six inches, and no 


TABLE 2 
Resutts or 100 watts oF 12.25-cM. MICROWAVE 


IRRADIATIONS ON RABBIT EYES IN VIVO 
AT GREATER DISTANCE 


Pupil 
No. Distance Time Resulting Con- 
(cm.) (min.) Opacities striction 
1 5 25 0 x 
2 5 20 x x 
3 5 20 0 x 
4 5 20 0 x 
5 5 20 0 x 
6 § 17 0 0 
7 15.3 20 0 0 
8 15.3 20 0 0 
9 15.3 20 0 0 
10 15.3 20 0 0 
il 15.3 20 0 0 
12 15.3 20 0 0 
13 15.3 20 0 0 
14 15.3 20 0 0 
15 15.3 20 0 0 
16 15.3 20 0 0 
17 15.3 20 0 0 
TABLE 3 
SUMMARY OF IRRADIATION CONDITIONS 
N. % 
N Watts Distance Min. Opaci- Opaci- 
(cm.) ties ties 
8 100 3.8 15 6 75 
2 100 3.75 15 1 50 
4 100 5.0 20 1 25 
11 100 15.3 20 0 0 
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MICROWAVE IRRADIATIONS 


Fig. 1 (Richardson, Lomax, 
Nichols, and Greene). A plot of 
the incidence of lenticular opacity 
as a function of the distance from 
the wave director when the wave 
generator output was 100 watts and 
the time of exposure was 15 to 20 
minutes, The curve is not corrected 
for time-distortion. 


pathologic change resulted. No 
atropine was used with this 
group, and there was no ap- 
preciable constriction of the 


% EYES EVIDENCING LENTICULAR OPACITY 


~ 


pupils observed. These animals 
were routinely examined for 
eight months without finding 
any observable damage in any of their eyes. 

Table 3 presents a summary of typical 
irradiations of 25 animals delineating the ef- 
fect of varying the distance from the wave 
director of the microwave generator, and 
thereby the energy, upon the relative amount 
of opacities produced. 

It may be seen that distances of 3.5, 3.75, 
and 5.0 cm., and six inches respectively, re- 
sulted in a 75, 50, 25 and O percent opacity 
formations when 100 watts output was em- 
ployed for 15- to 20-minute periods. Figure 
1 is an extrapolated plot of the ocular impair- 
ment as a function of the position of the eye 
in the energy field. 


LENTICULAR OPACITY FORMATION 


It was not easily facilitated in all cases to 
establish a precise time of opacity formation, 
even though the opacities were readily dis- 
cernible, because the onset was not a discrete 
event. The lenticular damage might be seg- 
regated arbitrarily into two classes: (1) 
Those which became apparent between daily 
inspections (that is, the rapid formations), 
and (2) those that formed slowly over a 
period of a few days, varying somewhat with 
each case. 

Typically, the latter were detected origi- 
nally as a translucent haze within the lens 
which evolved with time to scattered particles 
or threads of particles in a weblike structure 


i 


CM. DISTANCE FROM WAVE DIRECTOR 


between the posterior pole and the equator in 
the posterior pole of the lens. 

In some cases the coalescence seemed to 
move posteriorly from within the lens, but 
this was difficult to evaluate over a period 
of time. In many cases, more than one plane 
within the lens displayed densities of discrete 
size and contour. 

In spite of the changes in contour as re- 
ported, no densities were found reversible 


Fig. 2 (Richardson, Lomax, Nichols, and Green). 
A drawing of a somewhat typical lenticular opacity 
induced by excessive microwave irradiations as 
viewed with an ophthalmoscope. This opacity still 
was in the process of formation but was in the 
latter coalescent stage. 
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in the 16-month studies. Once densities 
were induced, the pathologic change remained 
in some form. Figure 2 shows a typical 
opacity in the final stage of formation as 
viewed with an ophthalmoscope. 


TABLE 4 


Errect or 12.25-CM. MICROWAVE IRRADIATIONS, 100 

WATTS FOR 20 MINUTES AT SIX-CM. DISTANCE, THREE 

TO FOUR DAYS FOLLOWING ALLOXAN INJECTIONS 
(75 MG./KG.) IN RABBITS 


Opacities Opacities 
Blood within after 
Sugar at 15 Days 30 Days 
No. Time of - — 
Irradiation Irrad. Non- Irrad. Non- 


(Mg. %) Eye _ irrad. Eye _ irrad. 


Control Control 

1 125 0 0 0 0 
2 175 0 0 0 0 
3 170 0 0 0 0 
4 550* 0 0 0 0 
5 150 0 0 0 0 
6 140 0 0 0 0 
7 140 0 0 0 0 
8 155 0 0 0 0 

Aver. 201 

Total 0 0 0 0 


* Animal died during second observation period. 


TABLE 5 


Errect or 12.25-CM. MICROWAVE IRRADIATIONS, 100- 
WATTS OUTPUT FOR 12 MINUTES AT FIVE-CM. DIs- 
TANCE, UPON THE EYES OF RABBITS FOLLOWING 
ALLOXAN INJECTIONS (125 MG./KG.) 


Opacities 


Opacities 
Blood within after 
Sugar at 15 Days 30 Days 
No. 
Irradiation Irrad. Non- Irrad. Non- 
(Mg. Eye _ irrad. Eye irrad. 
Control Control 
1 350 0 0 0 x 
2 550 0 0 x x 
3 250 x 0 x 0 
4 275 x 0 x x 
5 550 x 0 x x 
6 350 x 0 x 0 
7 250 x 0 x 0 
8 300 x 0 x 0 
Aver. 359 
Total 6 0 7 4 
9-18 160-425 0 0 0 0 
Aver. 324 


19-23 Died following injections. 


IRRADIATION OF DIABETIC ANIMALS 


The general character of these lens changes 
is similar to those changes reported in the 
lens of animals as a result of alloxan-induced 
diabetes as described by other investiga- 
tors.” * Cataractous opacifications in diabetes 
are believed to be due to the diabetes itself 
and not to a specific effect of alloxan when 
present” '° and is specifically correlated with 
the depletion of glutathione in the lens of the 
eye. 

Recent evidence by Kinsey and Merriam™ 
has shown glutathione synthesis rapidly oc- 
curs in the eyes and they suggest diabetic 
cataract to be due primarily to an inhibition 
of this rate of synthesis. 

Bellows and Shoch* report that the gluta- 
thione level in the lens is significantly de- 
creased within 72 to 96 hours after 200 mg./ 
kg. alloxan injections, declining from 248 to 
267 mg. percent to 125 to 160 mg. percent, 
or a 40 to 60 percent decrease. They demon- 
strated this drop in lens glutathione to be 
correlated with prior increases in blood-sugar 
levels. 

Since a number of investigators have re- 
ported four weeks or longer to be required 
for density formation due to diabetes® **** 
and our studies have shown densities from 
microwave irradiation to occur within 15 
days under controlled conditions, it was sug- 
gestive that subdamaging exposures in the 
presence of diabetes might result in opacifi- 
cation within 15 days if the two types of 
cataract involved imbalance in the same 
metabolic system, that is, the two effects 
might summate. In view of the evidence sum- 
marized above, experiments were undertaken 
to test this hypothesis. 

The first series of eight animals received 
75 mg./kg. injections of alloxan following 
a 24-hour fasting period and three to four 
days later were irradiated with 100 watts 
of microwaves for 20 minutes at 6.0 cm. 
distance. This constituted a closely sublimi- 
nal dosage of irradiation for the production 
of damage, and a considerably subliminal 
dosage of alloxan for diabetic cataract. 
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The blood-sugar levels at the time of ir- 
radiation averaged 201 mg. percent. As 
shown in Table 4, no cataract was formed 
in any eye in this series. Blood sugars were 
measured at regular intervals throughout 
both series, but it was thought that the levels 
of irradiation at that time were most perti- 
nent. 

A second series of 23 animals received 
125 mg./kg. injections of alloxan following 
a 24-hour fasting period and three to four 
days later were irradiated with 100 watts 
output of microwaves for 12 minutes at 
5.0 cm. distance. This constituted a decidedly 
subliminal dosage of irradiation for opacity 
formation and a low but adequate dosage of 
alloxan for diabetic cataract. 

The results obtained with this series of 
animals were interesting. Of the 18 animals 
which survived the procedure, eight animals 
were observed to have lenticular opacities in 
one or both of the wo periods (table 5). The 
blood-sugar levels of the damaged animals 
at the time of irradiation averaged 359 mg. 
percent while the blood sugar of the undam- 
aged animals averaged 324 mg. percent, not 
significantly different, a factor which is not 
readily evaluated. 

Of the eight animals evidencing ocular 
impairment, six formed opacities in the ir- 
radiated eye during the first 15 days, appear- 
ing from the second to the 15th day. No 
opacities were found in the nonirradiated 
eyes of the same rabbits during this period. 

During the second period of observations, 
15 to 30 days, no new opacities were found. 
During the third period of the investigation, 
30 to 90 days, two new opacities formed in 
the irradiated eyes and five new opacities 
were found in the nonirradiated eyes of the 
eight animals showing ocular impairment. 

No explanation is suggested for the 10 
negative results in this series except the pos- 
sibility of the variability of resistance of the 
animal to the conditions imposed. 

The lenticular opacities examined in this 
series were similar in contour and size both 
in the irradiated and nonirradiated eyes but 


Fig. 3 (Richardson, Lomax. Nichols, and Green). 
A drawing of a typical lenticular opacity which 
was formed when the eye of a diabetic rabbit was 
irradiated with microwaves. This animal had re- 
ceived 125 mg./kg. of alloxan three days prior to 
irradiation, It was irradiated with a previously 
established subliminal quantity of irradiation energy 
with the use of this generator. 


Fig. 4 (Richardson, Lomax, Nichols, and Green). 
A drawing of a somewhat typical lenticular opacity 
which was formed as a result of diabetes. This 
animal had received 125 mg./kg. of alloxan prior to 
the formation of the opacity. 


were somewhat different in respect to their 
position in the lens. The opacities found in 
the irradiated eyes during the first 15 days 
approximated more the posterior pole of 
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the lens (fig. 3), while those found in the 
nonirradiated eyes during the period of 30 to 
90 days following irradiation tended to be 
orientated closer to the equator, but extending 
between the pole and equator in a crescent 
shape (fig. 4). The two opacities formed in 
latter period in the irradiated eyes were suf- 
ficiently diffuse to defy analysis in regard 
to orientation. 


CoMMENT 


No glutathione measurements were in- 
cluded in these studies because it was felt 
that other investigators®” ** had sufficiently 
established the correlation between blood- 
sugar levels and glutathione depletion in al- 
loxan-induced diabetes. 

While it is believed that the studies of 
microwave irradiations and diabetes have 
demonstrated that there is a summation of the 
two conditions, presumably in the impairment 
of the metabolic balance of the eye, it has 
not been shown that both these conditions 
affect the glutathione metabolism per se, or 
that the opacities are identical. Indeed, the 
densities seem to be at differently orientated 
positions, though similar in appearance other- 
wise. 

It is believed that these findings indicate 
a metabolic chemical imbalance as a result 
of excessive microwave irradiations because : 
(1) Six opacities in the second alloxan series 
resulted from a lower energy irradiation 
than found in our work without the addition 
of alloxan, or reported by other investiga- 
tors ;* ° (2) greater energy exposures caused 
no observable densities when less alloxan 
was injected; and (3) these densities to 
which we refer appeared in the time period 
to be anticipated for microwave irradiation 
cataract,** but early for density formation 
of diabetic origin reported by other work- 
ers." 12-14 

A scrutiny of the data will show that very 
high blood sugars are required for sub- 
liminal microwave exposures to induce cata- 
ract, but this may be explained by the find- 
ing of Bellows and Shoch® that 200 mg./kg. 


injections of alloxan decrease the lens glu- 
tathione only 40 to 60 percent in three to 
four days. An impairment in the dynamic 
metabolic balance in the lens'* by excessive 
microwaves may explain the common obser- 
vation that a latent period elapses before 
opacities are produced by this band of the 
spectrum except in very intense energy 
exposures.* 

Our studies over a 16-month observation 
period have indicated that 12.25-cm. micro- 
wave exposures of 100 watts at a six-inch 
distance from the eye for 20 minutes in no 
case caused observable ocular damage in 
normal animals, a factor of some interest in 
the establishment of safety conditions in 
therapy. 

Some caution should be exercised in the 
interpretation of these energy conditions be- 
cause of variability among generators. Mem- 
bers of this group have employed CMD4 
generators which have had as much as 15 
percent greater effective output than the 
generator used in these studies with a read- 
ing of 100 watts on the output meter, when 
effective uptake was measured in a water 
load, that is, the effective Cal./min. energy 
absorption has varied from 24 to 28 watts 
when the water load is flush with the director 
and the outputs of the two generators indi- 
cate 100 watts. A particular generator, how- 
ever, has been found to be remarkably con- 
sistent if standing waves are controlled. 

Of course, the energy uptake at six inches 
is considerably less than 24 watts, being of 
the order of a fraction of a watt per square 
centimeter at a right angle to the director, and 
still less at an oblique angle such as is em- 
ployed for most therapeutic applications in 
the vicinity of the eye. As previously deline- 
ated,* a bronze screen fitted over the eyes 
gives excellent protection where the condi- 
tions of irradiation may be critical in therapy. 

It should be pointed out that the energies 
used in these studies under the typical condi- 
tions which produced pathologic changes are 
in excess of those recommended by the man- 
ufacturer, even on highly vascular areas. 
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It is of considerable interest that the con- 
striction of the pupil does not prevent dam- 
age from excessive microwaves and of equal 
interest that high energy intensities cause 
pupillary constriction by this portion of the 
spectrum. Very probably any exposure to 
microwaves which may induce a pupillary 
constriction should be discontinued and pre- 
cautionary measures taken in light of this 
evidence. 

These studies as reported are in great part 
only exploratory in character. They were de- 
signed in an attempt to shed some illumina- 
tion on the mechanism of action of micro- 
wave radiations on ocular tissues, a process 
as yet obscure. Just as the observation of the 
latency of opacity formation following ex- 
posure stimulated these studies, it is hoped 
that some group with facilities allowing finer 
chemical analyses may clarify further the 
precise metabolic process involved. Such a 
task may well elucidate further our knowl- 
edge both of the biologic action of micro- 
waves and the intricate metabolic system of 
the eye. 

A series of current studies by Daily and 
associates’® which were designed to investi- 
gate the changes in chemical activity within 
the eye following microwave irradiations has 
just reached our attention. This group found 
that there was a loss of activity of adenosine 
triphosphatase and pyrophosphatase in the 
microwave-induced cataractous lens. Where- 
as these workers have been interested in 
chemical changes resulting from the opacity 
formation, our studies have been more con- 
cerned with the antecedent conditions, chemi- 
cal or physical, which may contribute to the 
initial opacity formation. It is felt that both 
points of view may appreciably add to our 
existing knowledge. 

In order to prevent a misunderstanding of 
the variables involved in microwave studies, 
it is suggested that there are three possibili- 
ties for the role of heat (or temperature) in 
microwave exposures : 

1. Heat may be a result and a by-product 
of microwave irradiations occurring along 
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with the damage but does not in itself con- 
tribute. 

2. Heat may be the factor which initiates 
the lenticular damage. 

3. Heat may be an intervening variable 
which is a result of microwave irradiations 
on tissues, but which contributes to damage 
along with the microwave irradiations. 

If the third mechanism is proven correct, 
this may be the mechanism for other bands 
of the spectrum which initiate lenticular 
damage. Existing evidence does not conform 
to the first suggested explanation, leaving the 
second and third as possibilities. 

It would be interesting to find out whether 
infrared irradiations can quantitatively re- 
produce the effects reported over the past 
few years by the use of microwave irradia- 
tions. Attempts to do this in our laboratories 
have consistently failed. If future attempts 
in this direction are unsuccessful also, it is 
believed that the third suggested explanation 
of the action of microwavés on lenticular 
tissue eventually will prevail. 

The defense for the inclusion of heat as a 
variable is the well-established knowledge 
that augmented temperature accelerates 
chemical activity, and tht common observa- 
tion of an elevation in temperature follow- 
ing microwave irradiations. 


SUMMARY 


1. Exposures of the eyes of rabbits to 
12.25-cm. microwaves of 100 watts output at 
a six-inch distance for 20 minutes resulted 
in no observable opacities over an eight 
month period. 

2. Similar exposures at three to five centi- 
meters’ distance resulted in distinct lentic- 
ular opacities which formed within two to 
14 days following irradiation. This type of 
opacification is described. 

3. Constriction or dilatation of the pupil 
by topically applied chemical agents did not 
prevent the formation of lenticular opacities 
as a result of irradiation of a magnitude 
shown to be damaging. 

4. In the presence of alloxan-induced dia- 
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betes, 33 percent of the animals in a series a disturbance of the dynamic metabolic equi- 
developed lenticular opacities in the irradi- librium of the lens, which may explain the 
ated eye within two to 15 days of exposure latency of cataract formation following ex- 
to energy previously found subdamaging cessive microwave exposures. 


. alone. This energy was less than energies ___ 
: found subdamaging with less severe diabetes. 
5. It is believed that these findings indi- Paul E. Moore assisted in these studies. , 
The microwave generator used in these studies 


cate that microwave-induced opacities are was furnished by the Raytheon Manufacturing 
due both to increased ocular temperature and Company for investigational purposes. 
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OPHTHALMIC MINIATURE 


The Salutary Effects of Electricity are more remarkably obvious in 
inflammation of the eyes, than perhaps in any other disease to which it is 
applied. 

An eye suffered with blood and closed up by inflammation, is frequently 
in a short time restored to a state of perfect soundness, and the sensation 
produced by the aura is so agreeable, that the patient commonly requires 
a continuance of the operation. 

Francis Loundes, Medical Electrician, 
Observations on Medical Electricity. 
Printed by D. Stuart, London, 1787. 
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THE EFFECTS OF MICROWAVE DIATHERMY ON THE EYE 
OF THE RABBIT* 


Louts Datry, Jr., M.D., G. M.D., J. F. Herrick, Px.D., 
Epita M. M.D., anp WittiamM L. BeNnepict, M.D. 
Rochester, Minnesota 


In a previous publication’ we have re- 
ported the results of a detailed study of the 
effects of microwave diathermy on the eye 
of the dog. The present paper describes a 
similar study in which the experimental ani- 
mal is the rabbit. We wished to compare the 
temperatures as well as the clinical and 
pathologic changes which are produced by 
microwave diathermy in the eye of the rabbit 
with those we had observed in the eye of the 
dog. The rabbit is a particularly suitable ani- 
mal for this study because certain experi- 
ments can be made without the complicating 
factor of anesthesia. 

The same equipment as that used in our 
previous study’ on the was employed 
in these investigations. Different distances of 
the microwave director from the eye surface 
and various durations of exposure to micro- 
waves at an output of the generator of 94 
watts were used with the hope of establish- 
ing a dose of microwaves which would not 
damage the eye. Furthermore, ophthalmo- 
scopic studies were made on the eyes before 
and after exposure to microwaves; after 
enucleation, dissection or section and micro- 
scopic examination of some of the eyes were 
made in order to note the pathologic changes 
produced in the eye and to correlate our ob- 
servations with distances, durations, and 
number of exposures causing these changes. 


REVIEW OF LITERATURE 


The literature on the effects of longwave 
and shortwave diathermy on the eye has been 


* From the Section of Ophthalmology, the Sec- 
tion of Physiology, the Division of Surgical Pa- 
thology, Mayo Clinic, and the Division of Experi- 
mental Medicine, Mayo Foundation. Abridgment of 
a portion of the thesis submitted by Dr. Daily to the 
Faculty of the Graduate School of the University of 
Minnesota in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy in Ophthal- 
mology. 


reviewed in a preceding publication,’ and 
the review will not be repeated here. In 
our previous study we reported the produc- 
tion of anterior cortical cataracts in the eyes 
of dogs by repeated exposure to microwaves. 
Exposures were made once daily for 10 
days, using an output of 94 watts from the 
microwave generator, at a distance of two 
inches (about 5.1 cm.) from the eye to the 
“C” director, for a duration of 30 minutes. 
The anterior cortical cataracts which were 
produced by such exposures increased in size 
and density for several weeks, and then 
regressed in size and density for several 
weeks until they had almost disappeared. 
At tkis time posterior cortical opacities ap- 
peared and persisted thereafter. In eyes of 
other dogs, exposure to microwaves caused 
severe injury to other ocular structures. 


METHODS 


As in the previously reported study on 
dogs, the microwave generator used in this 
study on rabbits was an experimental model 
of the microtherm containing an air-cooled 
multicavity magnetron tube which generates 
microwaves at a frequency of 2,450 mega- 
cycles per second, corresponding to a wave- 
length of about 12 cm. The energy was_ 
transported from the generator to the di- 
rector through a coaxial cable. Director “C,” 
the corner-reflector type, was used exclu- 
sively in this study on the eye because the 
surface heat pattern of this director is con- 
fined to a relatively small oval area with 
maximal heating in the center of the pattern. 

The temperatures were recorded galvano- 
metrically in the eyes of rabbits by means 
of thermistors mounted in narrow-gauge 
polyethylene tubing. The deflections of the 
galvanometer were either read directly from 
the scale on a screen or recorded continu- 
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Fig. 1 (Daily, et al.). Temperature curves of deep orbital tissues and vitreous of an eye of an anesthetized 
albino rabbit before and after exposure to microwaves. 


ously on a moving photographic film 
throughout the experiment. 

In one series of experiments on 79 ani- 
mals, the temperatures of the vitreous and 
of the deep orbital tissues were recorded be- 
fore and after exposure of the eye to micro- 
waves. To insure uniformity, the following 
procedure was carried out in each experi- 
ment. 

The rabbit was anesthetized with diallyl- 
barbituric acid, given intravenously. More 
anesthetic was administered when needed. 
To stabilize the eye without causing dis- 
turbance to the pattern of the electromag- 
netic field, nonmetallic supports were used 
to immobilize the head of the animal. The 
palpebral fissure of the rabbit remained open 
and the eyeball remained immobile during 
anesthesia, 

After exposure of the sclera by excision 
and reflection of the conjunctiva from the 
upper temporal corneal limbus, a_ small 
scleral incision was made, through which the 
thermistor was introduced into the vitreous. 
A thermistor was inserted into the orbit 


through the conjunctiva near the inner 
canthus. 

The thermistors were left in place in the 
rabbit during exposure to microwaves. 
The director was aimed at the cornea and 
was accurately spaced from the corneal 
surface. The distance from the cornea to 
the center of a plane joining the most an- 
terior metal edges of the director was mea- 
sured. The microwave generator was then 
turned on, and the output was kept constant 
by manipulating the variac as needed. 

It was possible to record the temperatures 
accurately 15 seconds after discontinuation 
of the heating. The temperatures were con- 
tinuously recorded for about one-half hour 
after the microwaves had been turned off. 

In order to determine the optimal dose for 
production of safe elevations of temperature 
in the eye without damage to the ocular struc- 
tures, a number of experiments were per- 
formed using seven procedures for exposing 
the eye of the rabbit to microwaves with 
different distances of the cornea from the di- 
rector and different durations of exposures. 


| 
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These various factors are listed in Table 1. 
Experiments were performed using albino 
and pigmented rabbits. 


RESULTS 


EFFECTS OF MICROWAVE DIATHERMY ON THE 
TEMPERATURE OF THE VITREOUS AND ORBIT 


In every group of experiments except one 
in this study the actual temperatures of the 
vitreous after exposure of the eye to micro- 
waves were consistently higher than those 
of the deep orbital tissues. In the one excep- 
tion mentioned, after the eyes of five albino 
rabbits had been exposed to microwaves at a 
distance of five inches (about 12.7 cm.) 
from the corner reflector with an output of 
94 watts from the microwave generator for 
a duration of 30 minutes, the average 
temperature of the orbital tissues exceeded 
that of the vitreous (fig. 1). In every 
instance, the rise in temperature of the 
vitreous exceeded the rise in temperature of 
the deep orbital tissues (fig. 2). 

A comparative study was made of the rises 
in temperatures in the eyes of 
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the microwave generator of 94 watts. In 
these experiments different eyes were ex- 
posed to microwaves at distances of 2, 3, 4, 
and 5 inches (about 5.1, 7.6, 10.2, and 12.7 
cm.) from director C, and for durations of 
10, 20, and 30 minutes, respectively. In order 
to determine average rises in temperature of 
eyes after exposure to microwaves, in each 
group of experiments at least five eves were 
exposed to microwaves under identical con- 
ditions. 

To avoid repetition of data (available in 
Table 1) on the temperatures produced in 
the vitreous and deep orbital tissues of the 
eyes of albino and pigmented rabbits after 
exposure to microwaves according to the 
specifications given for the seven different 
experimental procedures, only the average 
rises in temperature are presented in the 
text. Fifteen seconds after exposure to 
microwaves the average rises in temperature 
of the vitreous humor ranged from 3.7°C. to 
14.6°C. and those of the deep orbital tissues 
from 1.6°C. to 6.3°C. (Table 1). 


An interesting observation is the rate of 


albino and pigmented rabbits 
followed exposure to micro- 
waves under identical condi- 
tions. The purpose of this com- 
parative study was to deter- 
mine whether the presence of 
pigmentation affects the degree 
of rise in temperature pro- 
duced by microwaves in the 
eye. 

In every experiment in this 
study the eyes were exposed to 
microwaves with an output of 


2 inches 


Temperature 


Fig. 2 (Daily, et al.). Tempera- 
ture rises in deep orbital tissues and 
vitreous 15 seconds and one minute 
after exposure of eyes of rabbits 
(albino and pigmented combined) to 
microwaves. The rises of tempera- 
ture represent averages from the 
number of experiments listed in 
Table 1. 
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2 in. 3 in. 


20 min. 


Temperature 


Microwave generator output - 9% watts - director “C” 


Duration of exposure 
30 min. 


Albino rabbits 


Spacing from director to cornea 
3 in. | 4 in. | 5 in. | 5 in: 5 in. 


30 min. 20 min. 


0=Orbit 
V= Vitreous 


4 


# Pigmented rabbits 


Fig. 3 (Daily, et al.). Temperature rises in deep orbital tissues and in vitreous 15 seconds after exposure 
of eyes of albino and pigmented rabbits to microwaves. The rises of temperature represent averages from 


the number of experiments listed in Table 1. 


cooling of the eye after exposure to micro- 
waves. As in the dogs,’ so in many of the 
eyes of the rabbits the temperatures after 
exposure to microwaves did not return to 
control values but formed a new base line 
above the original level (fig. 1). This might 
be explained by the observation that in these 
animals there was a general rise in the 
temperature of the body after exposure to 
microwaves. 

As in the previous study on dogs, in all 
the experiments a plateauing of the cooling 
curve was practically complete within 15 
minutes after discontinuation of heating, and 
much sooner in the experiments in which 
there was relatively little rise in temperature 
following exposure to microwaves (fig. 1). 


As in the previous study, the rapid rate of 
cooling of the vitreous was striking since this 
body is entirely avascular. Evidently most of 
the heat produced in this structure as a result 
of exposure to microwaves was carried away 
by the blood circulating in the vascular tunics 
adjacent to it. 

No significant difference was found in the 
temperatures of eyes of albino and of pig- 
mented rabbits following exposure to micro- 
waves under identical conditions (fig. 3). 

However, a significantly higher rise in the 
temperature of eyes of rabbits in this study 
than in eyes of dogs in the previous study 
occurred in every experiment in which the 
eyes of the animals were exposed to micro- 
waves under identical conditions (fig. 4). 
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director “C 


2 in. 3 in. 


Duration of exposure 
Dog 30 min. 
Rabbit-10 min. 


Vv 
10 
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CLINICAL AND PATHOLOGIC CHANGES IN THE 
EYE AFTER MICROWAVE DIATHERMY 


Another series of experiments was per- 
formed on six rabbits anesthetized as in the 
previous series and on 28 unanesthetized 
rabbits. The right eyes were exposed to 
microwaves at specific output, fixed distance, 
and duration. The left eyes were used for 
controls. No records of temperature were 
made in this series. However, the eyes were 
examined clinically, including examinations 
with the aid of the hand slitlamp and oph- 
thalmoscopic examinations of the media and 
fundi, before and after each exposure to 
microwaves. The eyes of a number of the 
rabbits were dissected or sectioned and 
studied histologically. 


TMicrowave generator output - 94 watts 


Spacing from director to cornea 


: 
abbit 


Fig. 4 (Daily, et al.). Tempera- 
ture rises in deep orbital tissues and 
vitreous one minute after exposure 
of eyes of dogs and rabbits (albino 
and pigmented combined) to micro- 
waves. 


5 in. 


In this series of experiments 
care was taken that eyes ex- 
posed to microwaves were not 
touched. 

Five procedures for expo- 

sure of the eyes of rabbits to 
microwaves were used with 
different distances of the cor- 
nea from the director and dif- 
ferent durations of exposure. 
These various factors are 
listed in Table 2. 
x Observations were made on 
the effect of the microwaves on 
the rabbit during and immedi- 
ately after exposure of the 
eyes. Systemic, as well as ocu- 
lar, effects of exposure were 
noted. Systemic effects which 
appeared during the exposure 
of the rabbit to microwaves in- 
cluded an increase in the res- 
piratory rate, salivation, and, if the exposures 
were of sufficient intensity and duration, an 
increase in the rectal temperature. 

In one rabbit, one exposure of the eye to 
microwaves at a distance of three inches 
(about 7.6 cm.) from the cornea to the 
director, with an output of 94 watts of the 
microwave generator for a duration of 25 
minutes, terminated in a convulsive seizure 
and death of the animal. The rectal tempera- 
ture of this animal immediately before death 
was 47°C. 

In addition to these systemic effects, there 
was a marked tendency to vesiculation of the 
lower part of the ear on the side of the 
exposed eye. In some experiments measure- 
ment of the temperature of the ear indicated 
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TABLE 2 
EFFECTS OF EXPOSURE OF EYES OF UNANESTHETIZED RABBITS TO MICROWAVES (OUTPUT 94 WATTS) 


Group 
of 
Experi- 


ments 
(inches)} 


Eyes 


Exposures 


Num- 


of Days After 


Last Expo- 
sure Until 
Cataract 


ith Remarks 
ata- 
ract P 


Once every 2 
20 days 


| Both eyes burned, 
one severely 


| Rabbit 1: 
| Rabbit 2: 


Once every 
other day 


Rabbit 1: 
Rabbit 2: 


Relatively dense 
opacities in lenses 


Once daily 13 


Moderately large 
opacities 


Once daily 


Once daily 


Rabbit 1: : 
Rabbit 2: 


Very small opac- 
ity in one lens, 


large in other 


Once daily 


10 Once daily 


10 es daily 


Relatively small 
opacity in lens 


a 10 


| Once daily 


V 
b 10 


| Once daily 


* A—Albino. 
P—Pigmented. 


a greater tendency for a rise in temperature 
of the ear than of the vitreous. In most of 
the experiments it was possible to prevent 
burning of the ear by covering it with cold, 
wet gauze during the exposure to micro- 
waves. 

Systemic effects were more pronounced 
when the distance of the director to the 
cornea was two inches (about 5.1 cm.) than 
at greater distances, but they were also 
marked when this distance was three inches 
(about 7.6 cm.). The shorter the distance, 
the sooner did systemic effects appear after 
the start of the exposure. 

When the distance from the director to the 
cornea was two inches (about 5.1 cm.), the 
average duration of exposure until systemic 
effects appeared was about three minutes. 
When this distance was increased to three 
inches (about 7.6 cm.), the interval of time 
increased to about five minutes. Even when 


distances of four and five inches (about 10.2 
and 12.7 cm.) were used, systemic effects 
were observed after intervals of exposure 
varying from 10 to 25 minutes. 

Immediate effects of microwaves on the 
eyes and ocular adnexa varied with the 
method of exposure and possibly with the 
size of the rabbit. 

Effects on the eye and ocular adnexa 
which usually appeared during the exposure 
of the rabbit to microwaves included blepha- 
rospasm, lacrimation, enophthalmos, miosis, 
and hyperemia of the conjunctiva. Blepharo- 
spasm appeared to be more marked in albino 
than in pigmented rabbits. 

When the distance of the director from 
the eye was two inches (about 5.1 cm.), in 
some cases hyperemia of the iris appeared. In 
a few cases in which severe damage to the 
eyelids as well as to the eye resulted from 
exposure to microwaves, mydriasis appeared 
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Fig. 5 (Daily, et al.). Photograph of the posterior surface of the iris and ciliary region of the eyes of 
an albino rabbit immediately after exposure to microwaves. Note the hemorrhage and congestion in the 


exposed eye (left). 


during exposure to microwaves and persisted 
thereafter. 

In eyes which were enucleated immediately 
after exposures to microwaves which pro- 
duced severe damage to other ocular struc- 
tures—namely, clouding of the cornea and 
hemorrhages into the iris and ciliary body 
(fig. 5)—dissection often revealed a diffuse, 
subcapsular clouding of the lens. If such 
eyes were not enucleated, mature cataracts 
developed rapidly in them. 

Later effects on the eyes of rabbits follow- 
ing exposure to microwaves included changes 
in the lens as well as changes in the other 
parts of the eye. When the lens and other 
ocular structures were severely damaged 
after exposure to microwaves, the lens rap- 
idly became opaque. 

When clouding of the cornea and signs 
of severe inflammation of the iris and ciliary 
body were present immediately after ex- 
posure, severe iritis was usually followed by 
signs of permanent damage such as atrophy 
and increased vascularization of the iris. If 
secondary infection resulted from perfora- 


tion of a corneal ulcer which followed ex- 
posure of the eye to microwaves, panoph- 
thalmia developed. Of more than 50 eyes of 
rabbits which were exposed to microwaves 
such severe damage occurred in only three. 

In some eyes in which no obvious sign of 
gross injury to the lens or other ocular struc- 
tures followed exposure to microwaves, a 
circumscribed posterior cortical opacity in 
the lens appeared only after an interval 
which varied from several days to several 
weeks. 

Certain experiments were performed to 
determine the incidence of cataract produced 
in the eyes of unanesthetized rabbits after 
repeated exposure to microwaves with an 
output of 94 watts for various durations of 
exposure and at four different distances of 
the eye from the director. In each group of 
these experiments but one, equal numbers of 
albino and pigmented rabbits were exposed 
to microwaves under identical conditions. 

This comparative study was done in order 
to determine whether the presence of pig- 
mentation influences the changes produced in 
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the eyes of rabbits by microwaves. The vari- 
ous factors used in these experiments are 
listed in Table 2 and the findings were as 
follows : 

Group I-a. One eye of each of two albino 
rabbits was exposed to microwaves twice, 
with an interval of 20 days, at a distance of 
two inches (about 5.1 cm.) for 10 minutes. 
Cataract developed in the exposed eyes. 

Both of the eyes appeared to be burned, 
one severely, after the second exposure. In 
the severely burned eye the cataract pro- 
gressed rapidly to maturity. In the other 
eye after an interval of three days the cata- 
ract appeared in the equatorial region of the 
lens and spread into the anterior and pos- 
terior cortex. Large vacuoles were con- 
spicuous in the opacity, which was not 
sharply circumscribed. 

Group I-b. One eye of each of two pig- 
mented rabbits was exposed to microwaves 
for a total of six times once every other day 
at a distance of two inches (about 5.1 cm.) 
for 10 minutes. Cataracts developed in the 


eyes two and seven days respectively after 
the last exposure to microwaves. 
The ophthalmoscopic appearance of one 
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of these opacities five weeks after the last 
exposure of the eye to microwaves is shown 
in Figure 6-a. The opacity was composed of 
an upper and a lower portion, which were 
separated centrally by the horizontal suture 
but were confluent laterally beyond the 
suture. 

Five weeks later this opacity had changed 
in size, shape, and density so that its oph- 
thalmoscopic appearance was that shown in 
Figure 6-b. The upper and lower portions 
of the opacity had separated further, and it 
seemed to be composed of small black 
granules. Eight weeks later the opacity 
seemed to have changed comparatively little. 

The ophthalmoscopic appearance of the 
other opacity four weeks after exposure of 
the eye to microwaves is shown in Figure 
7-a. The opacity was curved in shape and was 
located between the posterior pole and the 
equator of the lens. 

Five weeks later the opacity had changed 
in density, size, shape, and position, so thai 
its ophthalmoscopic appearance was that 
shown in Figure 7-b. It was now centrally 
located about the posterior horizontal suture. 
Thirteen weeks later the opacity seemed to 
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Fig. 6 (Daily, et al.). (a) Drawing, as seen through the ophthalmoscope, of a posterior cortical cataract 
five weeks after exposure of the eye of a rabbit to microwaves. (b) Drawing of the same cataract five 
weeks later. Note the change in size and shape of the opacity. 
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Fig. 7 (Daily, et al.). (@) Drawing, as seen through the ophthalmoscope, of a posterior cortical cataract 
four weeks after exposure of the eye of a rabbit to microwaves. (b) Drawing of the same cataract five 
weeks later. Note the change in shape and position of the opacity. 


have undergone comparatively little change. 

Group Il-a. One eye of each of three 
albino rabbits was exposed to microwaves 
once daily for 10 days at a distance of three 
inches (about 7.6 cm.) for a duration of 10 
minutes. Cataract developed in one of the 
eyes after an interval of 13 days following 
the last exposure to microwaves. This cataract 
increased in size and density for about one 
week. Two months later it had decreased in 
size and density. After another month it 
seemed to have undergone comparatively 
little further change. 

Group II-b. One eye of each of three pig- 
mented rabbits was exposed to microwaves 
once daily for 10 days at a distance of three 
inches (about 7.6 cm.) for a duration of 10 
minutes. No cataract had developed in any 
of the exposed eyes after an interval of four 
months. 

Group III-a. One eye of each of three 
albino rabbits was exposed to microwaves 
once daily for 10 days at a distance of three 
inches (about 7.6 cm.) for a duration of 20 
minutes. Cataracts developed in two of the 
eyes after intervals of three and 14 days 


respectively following the last exposure to 
microwaves. 

For four weeks after the last exposure to 
microwaves one of the cataracts continued to 
increase in size and density until its oph- 
thalmoscopic appearance was that shown in 
Figure 8-a. The opacity was composed of a 
larger upper and a smaller lower portion 
separated by the posterior horizontal suture. 

Five weeks later it had decreased in size 
and density until its ophthalmoscopic appear- 
ance was that shown in Figure 8-b. Seven 
weeks later the opacity had undergone com- 
paratively little change. 

At this time its appearance as seen by 
lateral illumination from a flashlight re- 
sembled that shown in Figure 9. It was white 
and was composed of radial opacities 
crowned peripherally by a row of annular 
opacities. 

Periodic observation during a period of 12 
weeks showed that the other opacity re- 
mained very small and faint whenever it was 
observed with the aid of either the hand slit- 
lamp or the ophthalmoscope. With the aid 
of the hand slitlamp “water clefts” larger 
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than are seen in the region of the posterior 
horizontal suture in the normal lens of the 
rabbit were evident in the lens of this eye. 
When seen through the ophthalmoscope, the 
opacity appeared as a ring of small black dots 
surrounding the posterior pole of the lens. 

Group III-b. One eye of each of three 
pigmented rabbits was exposed to micro- 
waves once daily for 10 days at a distance 
of three inches (about 7.6 cm.) for a dura- 
tion of 20 minutes. No cataract developed in 
any of the exposed eyes. One of the animals 
died of an infection one month after the last 
exposure. The two other rabbits were ob- 
served for a period of four months. 

Group IV-a. One eye of each of three 
albino rabbits was exposed to microwaves 
once daily for 10 days at a distance of four 
inches (about 10.2 cm.) for a duration of 30 
minutes. No definite cataract developed in 
any of the exposed eyes. 

One of the’ animals was killed 11 days 
after the last exposure to microwaves be- 
cause of an infection. It was thought that a 


cataract might have begun to develop in the 
region of the posterior horizontal suture of 
the lens just before death; however, it was 
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not possible to be certain of this. Otherwise 
no clinically visible signs of injury were 
present in the exposed eye. 

Microscopic examination of this eye re- 
vealed dilatation of the vessels of the iris and 
congestion with hemorrhages into the ciliary 
processes. The other two rabbits were ob- 
served for one and four months respectively 
after the last exposures of the eyes to micro- 
waves. 


Fig. 9 (Daily, et. al.). Photograph showing a cir- 
cumscribed posterior cortical cataract produced by 
exposure of the eye of a rabbit to microwaves. 
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Fig. 8 (Daily, et al.). (a) Drawing, as seen through the ophthalmoscope, of a posterior cortical cataract 
four weeks after exposure of the eye of a rabbit to microwaves. (b) Drawing of the same cataract five 


weeks later. Note the regression of the opacity. 
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TABLE 3 


EFFECTS OF EXPOSURE OF EYES OF ANESTHETIZED RABBITS TO MICROWAVES (OUTPUT 94 WATTS) 


Days After 


Number Color* | Number | Frequency Last Exposure | 
of Ex- of | Director Exposure air. With until | Remarks 
periments | Rabbit (inches) | (minutes) Exposures | Exposures Cataract 
| Appeared | 
3 A 5 30 10 Once daily 2 Rabbit 1: 20 | Minimal 
Rabbit 2: 23 | changes 
in lenses 
3 P | Ss | 30 | 10 | Oncedaity| 0 
* A—Albino. 
P—Pigmented. 


Group IV-b. One eye of each of three pig- 
mented rabbits was exposed to microwaves 
once daily for 10 days at a distance of four 
inches (about 10.2 cm.) for a duration of 30 
minutes. 

Cataract developed in one eye after an 
interval of eight days following the last ex- 
posure. The opacity was relatively small and 
lacking in density as compared with opacities 
produced by more severe methods of ex- 
posure of the eyes of rabbits to microwaves. 
The ophthalmoscopic appearance of the 
opacity was that of a cluster of small black 
dots just below the posterior horizontal 
suture of the lens. The opacity did not in- 
crease in size or density during a period of 
observation of one month. 

The other two exposed eyes showed no 
change during a period of observation of 
about one and two months respectively after 
the last exposure of the eyes to microwaves. 

Group V-a. One eye of each of three 
albino rabbits was exposed to microwaves 
once daily for 10 days at a distance of five 
inches (about 12.7 cm.) for a duration of 
30 minutes. No cataract developed in any 
of the eyes during periods of observation of 
four weeks for one rabbit, and six weeks 
for the other two, after the last exposure of 
the eyes to microwaves. 

Group V-b. One eye of each of three pig- 
mented rabbits was exposed to microwaves 
once daily for 10 days at a distance of five 
inches (about 12.7 cm.) for a duration of 30 
minutes. No cataract developed in any of 


the eyes during a period of observation of 
about eight weeks after the last exposure of 
the eye to microwaves. 


STUDIES ON ANESTHETIZED RABBITS 


In addition to the studies in which clini- 
cal observations were made of the eyes of 
rabbits after exposure to microwaves, a 
study was made of the eyes of anesthetized 
rabbits after exposure to microwaves. 

This study of the effect of microwaves on 
the eyes of anesthetized rabbits was made in 
addition to the studies which were made on 
the unanesthetized rabbits because studies 
of changes in the temperatures after ex- 
posure of the eye to microwaves had been 
made only in anesthetized rabbits. 

In the unanesthetized rabbits no cataracts 
had developed after exposure of the eye to 
microwaves daily for 10 days at a distance 
of five inches (about 12.7 cm.) for 30 
minutes. 

Temperatures had been determined in the 
eyes of anesthetized rabbits 15 seconds after 
exposure to microwaves at a distance of five 
inches (about 12.7 cm.) for a duration of 30 
minutes. In 10 rabbits the average tempera- 
ture of the vitreous immediately behind the 
lens was 42.9°C. with a range of 40° to 
45°C. 

The experiments in which the eyes of 
anesthetized rabbits were exposed to micro- 
waves were as follows (Table 3): 

One eye of each of three anesthetized al- 
bino and three anesthetized pigmented 
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rabbits was exposed to microwaves once 
daily for 10 days at a distance of five inches 
(about 12.7 cm.) for 30 minutes. 

Cataracts were observed in the eyes of two 
albino rabbits after delayed intervals of 20 
and 23 days respectively following the last 
exposure. The two cataracts were small and 
not dense. 

Through the ophthalmoscope they ap- 
peared to be composed of small black dots 
located in the region of the posterior hori- 
zontal suture of the lens. Over a period of 
five weeks they seemed to change little in 
appearance. No cataracts had developed in 
the eyes of the pigmented rabbits after an 
interval of eight weeks following the last 
exposure to microwaves. 

The fact that cataracts were produced in 
the eyes of anesthetized rabbits following 
exposure to microwaves under identical con- 
ditions to those which had not produced 
cataracts in the eyes of unanesthetized 
rabbits seemed to indicate that the tempera- 
ture in the eyes of anesthetized rabbits was 


higher than in the eyes of the unanesthetized 
rabbits following exposure to microwaves 
under identical conditions. 


MorRPHOLOGIC CHANGES 


In addition to studies on the temperature 
and the incidence of cataracts following ex- 
posure of the eyes of rabbits to microwaves 
under varying conditions of exposure, a 
careful study was made of the morphologic 
changes in the cataracts resulting from ex- 
posure to microwaves. Some of these 
changes have already been mentioned. 

The following features were found to be 
common among the posterior cortical cata- 
racts produced in the eyes of rabbits only 
after a delayed interval following exposure 
to microwaves. 

The first change in the lens from the 
normal appearance that could be seen with 
the aid of the hand slitlamp was an enlarge- 
ment and extension of the “water clefts.” 
Unlike the human lens, these “water clefts” 
are normally present in the region of the 
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conspicuous posterior horizontal suture that 
lies under the posterior capsule of the lens of 
the rabbit. In addition to the extension of the 
“water clefts,” vacuoles often became visible 
in this region. The lens fibers, which were 
normally invisible, became opaque and re- 
sembled brown moss, since they seemed to 
form an irregular tangle with one another. 

The earliest appearance of a cataract in 
the eyes of rabbits as seen with the ophthal- 
moscope was that of small black dots, some- 
times arranged in an uneven line to form an 
ellipse or circle about the posterior horizontal 
suture. 

The growth of the cataract varied in dif- 
ferent lenses. In general, the greater the 
dosage, the larger was the opacity (Table 2). 

Spread of the opacity was always in an 
equatorial direction. The opacity did not ex- 
tend anteriorly into the nucleus of the lens; 
it was confined to the region of the lens 
under the posterior capsule. The opacity did 
not extend toward the equator for an equal 
distance in each meridian. 

In some lenses the denser parts of the 
opacity during some phase of progression of 
the cataract were limited to a region between 
the posterior pole and the equator in one 
half of the lens (fig. 7-a). The opacity was 
often symmetrical in design. 

Many of the opacities increased in size and 
density for about one month, and then 
diminished in density, and sometimes in size 
and shape, during the second month (figs. 6, 
7, and 8). After the second month compara- 
tively little change took place in the appear- 
ance of the cataract. One part of the lens 
might appear to contain the densest portion 
of the opacity at one time, only to be almost 
free of opacification at a later date (fig. 6). 


CoMMENT 


If a certain range of dosage of micro- 
waves which does not damage the eye can be 
found, microwave diathermy may provide a 
useful method for producing therapeutic 
elevations of temperature in the eye. The 
waves are focused by director “C” so that 


1014 


most of the heat produced is localized to a 
small region in the tissues. This allows effi- 
cient heating of small organs such as the eye 
without undue heating of the surrounding 
structures. 

On the other hand, this study demon- 
strates that microwaves can damage the eye 
if dosage is not carefully managed. Damage 
can result even from only one exposure, One 
or all of the ocular structures may become 
acutely inflamed. Moreover, repeated ex- 
posure over a period of days or weeks may 
cause injury if the distance, duration, and 
amount of microwave energy are not care- 
fully controlled. The cataracts which de- 
veloped in the eyes of rabbits, as in the eyes 
of dogs in the previous study, after repeated 
exposure to microwaves are a good example 
of such damage. 

Why lens opacities were not accompanied 
by clinically visible extensive changes in the 
intraocular structures after repeated ex- 
posure of the eye to a high concentration of 
microwave energy is not clear. It is possible 
that the lens reaches a higher temperature 
than any of the other intraocular structures 
during exposure of the eye to microwaves. 

We have shown in the previous study on 
dogs' that the aqueous and vitreous reach a 
higher temperature than the deep orbital 
tissues ; presumably this is because they are 
avascular and must depend on the circulation 
in surrounding structures to dissipate the 
heat. The lens is an avascular body, sur- 
rounded mostly by avascular structures by 
means of which loss of heat is relatively 
inefficient. Therefore, a higher temperature 
might develop in the lens than in other intra- 
ocular structures because it is relatively iso- 
lated from circulating blood. 

On the other hand, dissection and micro- 
scopic examination of some eyes of rabbits 
containing the circumscribed posterior corti- 
cal type of cataract which followed exposure 
to microwaves only after a delayed interval 
of time, demonstrated the presence of 
hemorrhagic infarcts in the ciliary processes. 

Such examinations were not made of all 
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eyes containing this type of cataract. Conse- 
quently, it is possible that this type of cata- 
ract may be a type of cataracta complicata 
which is formed secondarily. The site of pri- 
mary injury in this case would be the ciliary 
processes, which might be damaged by the 
heating effect of the microwaves. 

The possibility that this type of cataract is 
not produced directly by the heating effect of 
the microwaves on the lens per se would 
seem to be supported by data which we ob- 
tained in a study of the effect of microwaves 
on certain enzyme systems in the lens.? In 
this study, no loss of activity of the adeno- 
sintriphosphatase, the pyrophosphatase, or of 
the three peptidases was found in lenses con- 
taining this circumscribed posterior cortical 
type of cataract.’ 

The structure of the cataracts produced by 
exposure to microwaves is of interest. Both 
cataracts produced in the eyes of dogs’ con- 
sisted of linear sutural opacities from which 
opaque feathery fibers of the lens radiated. 
Both of these cataracts first developed in the 
anterior cortex of the lens just beneath the 
capsule. One was a typical rosette cataract. 

At a later date, posterior cortical opacities 
appeared in the lenses of the exposed eyes of 
both dogs. These cataracts resembled the 
early lens opacities which have been reported 
to occur after exposure of the eyes of pig- 
mented rabbits to infrared radiations.* 

Infrared cataract, which has been en- 
countered as an occupational disease in glass 
blowers and puddlers, is typically a posterior 
polar opacity and involves the posterior sub- 
capsular cortex or, less frequently, the 
nucleus of the lens.* 

The circumscribed cataracts which fol- 
lowed exposure of the eyes of rabbits to mi- 
crowaves only after a delayed interval of time 
were limited to the posterior cortex in the 
eyes of both albino and pigmented rabbits. 

This is of interest in view of the inability 
of Vogt* to produce a cataract in this location 
in the lens of pigmented rabbits by exposure 
of the eyes to infrared radiation. He was 
able to produce a type of cataract closely 
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resembling the circumscribed posterior corti- 
cal type of cataract only in the eyes of albino 
rabbits, by exposure to infrared radiation. 
By exposure to infrared radiation he did 
produce a type of cataract in the eyes of pig- 
mented rabbits which closely resembled the 
anterior cortical type of cataract produced in 
the eyes of dogs by exposure to microwaves. 

Vogt* postulated that the reason for the 
difference in location of the cataracts pro- 
duced in the eyes of albino as compared with 
pigmented rabbits by exposure to infrared 
radiation was. the presence of the pigment in 
the iris of the pigmented rabbits. The pig- 
ment, he thought, absorbed the infrared 
radiation to a greater degree than nonpig- 
mented ocular tissues. 

He stated that the energy of the radiation 
was converted to heat in the iris, and the heat 
was conducted directly from the iris to the 
anterior part of the lens. Consequently, the 
anterior part of the lens was heated more 
than the posterior part, so that the cataract 
developed in the anterior cortex in the pig- 
mented rabbits. 

No ready explanation is at hand for the 
fact that the circumscribed type of cataract 
produced in the eyes of both albino and pig- 
mented rabbits by exposure to microwaves 
was limited to the posterior cortex of the 
lens. 

One possible factor which might aid in 
the explanation of this fact might be the fail- 
ure of the pigment of the iris to absorb 
microwave radiation to a greater degree than 
nonpigmented ocular tissues. On the other 
hand, the two cataracts produced in the eyes 
of dogs’ by exposure to microwaves both 
appeared in the anterior cortex of the lens. 

No ready explanation based on anatomic 
or physiologic differences between the eyes 
of dogs and those of rabbits suggests itself 
for the difference between the locations of the 
cataracts produced in the eyes of these two 
species of animals by microwaves. 

Reversible opacities of the lens are not in 
themselves remarkable, but the ability of the 
lens to recover from injury caused by re- 
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peated exposure to microwaves is worthy of 
comment. Why the anterior cortical opacifi- 
cation in the eyes of dogs, and to a lesser 
degree the posterior cortical opacification in 
the eyes of rabbits, should be reversible is 
not understood. 

The rapid cooling of the vitreous after ex- 
posure to microwaves was of interest to us, 
in view of the avascularity of the vitreous. 

It should be emphasized that the tempera- 
tures measured even 15 seconds after ex- 
posure of the eye to microwaves are not the 
maximal temperatures reached in the aque- 
ous and vitreous during the exposure to 
microwaves. A glance at the slope of the 
cooling curves (fig. 1) during the first and 
second minutes after exposure to micro- 
waves, or inspection of the differences be- 
tween the rises of temperature of the orbit 
and vitreous 15 seconds and one minute after 
exposure to microwaves (fig. 2), indicates 
that the temperatures have undoubtedly been 
falling comparatively rapidly during the first 
minute after exposure. 

The curves indicate that the greater the 
rise of temperature during heating, the more 
rapid is the fall after the heating is stopped. 
Consequently, any conclusions which may be 
drawn as to the safety of a stated dose and 
technique of application of microwaves to 
the eye are better judged by the absence of 
pathologic changes than by the magnitude of 
the rise in the recorded temperatures. 

The difference between the rise in tempera- 
ture in the eyes of dogs and in the eyes 
of rabbits following exposure to microwaves 
under the same conditions was significant 
(fig. 4). The fact that under each condition 
of exposure the temperature in the eyes of 
rabbits rose to a higher level than the 
temperature in the eyes of dogs may be ex- 
plained, at least in part, in several ways. 

One explanation for this fact would take 
into account the much larger size of the dog 
than of the rabbit. The smaller rabbit would 
be unable to dissipate the heat produced 
locally by the microwaves as effectively as 
the dog. 
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A second explanation would take into ac- 
count the smaller size of the head of the 
rabbit compared to that of the dog. The 
microwaves directed toward the eye of the 
rabbit might elevate the temperature of the 
brain to a sufficient extent to influence the 
heat-regulating center ; this possibility would 
be less likely in the case of the dog than in 
that of the rabbit. 

The incidence of cataract that developed 
after exposure to microwaves of the eyes of 
albino rabbits as compared with pigmented 
rabbits was of interest. Of 17 albino rabbits 
whose eyes were exposed to microwaves, 
cataracts developed in seven; while of an 
equal number of eyes of pigmented rabbits 
that were exposed to microwaves under 
identical conditions, cataracts developed in 
only three (tables 2 and 3). Only when 
the exposure was made at a distance of four 
inches (about 10.2 cm.) for 30 minutes was 
the incidence of cataract greater in the pig- 
mented rabbits than in the albino rabbits, and 
in this case the number of rabbits involved 
was too small for the difference in incidence 
to be statistically significant. 

No satisfactory explanation is at hand for 
the greater number of cataracts that de- 
veloped in the eyes of albino rabbits than in 
the eyes of pigmented rabbits after exposure 
to microwaves under identical conditions. 

One possible explanation might be the pro- 
duction of higher temperatures in the eyes of 
albino rabbits than in the eyes of pigmented 
rabbits by exposure to microwaves under 
identical conditions. However, the studies of 
temperatures in the eyes of rabbits following 
exposure to microwaves demonstrated that 
there was no significant difference between 
the temperatures in the eyes of pigmented 
rabbits and in the eyes of albino rabbits 15 
seconds after exposure to microwaves under 
identical conditions. 


SUMMARY 


In order to determine the changes in 
temperatures of the orbital tissues and vitre- 
ous after exposure of eyes of rabbits to 


microwaves, and to determine the pathologic 
changes in the eyes resulting from exposure 
to microwaves, a study was made of the 
effects of various durations of exposure on 
intact as well as enucleated eyes at different 
distances and durations. 

One series of experiments was performed 
on 79 rabbits anesthetized with diallylbarbi- 
turic acid, administered intravenously. Ther- 
mistors were introduced into the orbit and 
vitreous of the eyes of rabbits, and the 
temperatures were recorded before and after 
exposure to microwaves. The cooling curves 
were followed for about one-half hour after 
the microwaves had been turned off. 

Of the 17 eyes of albino rabbits exposed 
to microwaves for durations of 10 to 30 min- 
utes using 75-percent output (94 watts) with 
the director at distances of two to five inches 
(about 5.1 to 12.7 cm.), cataracts developed 
in seven eyes. Of 17 eyes of pigmented rab- 
bits exposed to microwaves under the same 
conditions that were used in experiments on 
the eyes of albino rabbits, cataracts de- 
veloped in only three eyes. 

The cataracts which were produced in the 
eyes of rabbits by exposure to microwaves 
were of two types: 

In one type the cataract was present im- 
mediately after exposure to microwaves, 
when it involved diffusely the region of the 
lens under the capsule. The cataract pro- 
gressed rapidly until the entire lens became 
opaque. This type was seen only when gross- 
ly visible damage to other ocular structures 
was produced; namely, clouding of the 
cornea with congestion and hemorrhages into 
the iris and ciliary processes. 

The second type of cataract was not as- 
sociated with obvious gross clinical signs of 
injury, although dissection and microscopic 
examination of some eyes containing such 
cataracts had demonstrated the presence of 
hemorrhagic infarcts in the ciliary processes. 
This type of cataract did not appear immedi- 
ately after exposure to microwaves, but be- 
came visible only after a period of time vary- 
ing from several days to several weeks. It 
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was limited to the posterior cortex, but could 
be made to progress and involve the entire 
lens by repeated exposure of the eye to 
microwaves. 

Exposure, for a duration of 10 minutes, of 
the eye of a rabbit at a distance of two 
inches (about 5.1 cm.) from the corner re- 
flector with an output of 94 watts from the 
microwave generator might produce either of 
the foregoing types of cataracts. 

With the aid of the hand slitlamp the 
posterior cortical cataracts produced in the 
eyes of rabbits by exposure to microwaves 
were observed to begin by an enlargement 
and extension of the “water clefts” that are 
seen in the region of the posterior horizontal 
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suture in the normal lens of the rabbit. 
Through the ophthalmoscope the first ap- 
pearance of the cataract was that of a num- 
ber of small black dots usually located in the 
region of the posterior horizontal suture. 
Many of the larger opacities produced in 
the eyes of rabbits by exposure to micro- 
waves progressed in size and density during 
the first month after becoming visible oph- 
thalmoscopically. During the following 
month they regressed in size and density, and 
changed in shape and position. Thereafter 
the size, shape, position, and density of the 
cataracts appeared to change relatively little. 


Mayo Clinic. 
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HEREDITARY MICROCORNEA AND CATARACT IN FIVE GENERATIONS* 


M. Wa .tace FriepMAn,t M.D., anp Epwin S. Wricut,? M.D. 
North Hollywood, California 


The pedigree presented herein offers an 
interesting study in the hereditary aspects 
of congenital cataract and microcornea. 
Authorities differ somewhat in their defini- 
tion of congenital cataract. 

Clapp" states: “It seems wise to consider 
as congenital cataract an opacity in the lens 
layer enough either to interfere with vision 
or to show some disturbance of the normal 
fundus reflex when viewed with the indirect 


*From the Department of Ophthalmology, Los 
Angeles County Hospital. 

t Senior resident in ophthalmology, College of 
Medical Evangelists Service, Los Angeles County 
Hospital. 

t Assistant clinical professor of ophthalmology, 
College of Medical Evangelists. 


ophthalmoscope after dilation of the pupil.” 

Mann? expresses the opinion: “Any opac- 
ity, whether total or so small that it can 
only be seen by focal illumination with the 
slitlamp, is technically a cataract.” 

The definition of microcornea is purely 
one of measurement. The normal corneal di- 
ameter is 12 mm. in its greatest chord (hori- 
zontal) and any value less than 10 mm. is 
considered to be microcornea. 


MICROCORNEA 


Information concerning microcornea is 
scanty. It is generally thought to be a com- 
ponent of either microphthalmus or anterior- 
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segment underdevelopment. If megalocornea 
is due to an arrest at the stage of change 
from a bell-shape to an approximate sphere 
with subsequent assumption of growth, then 
microcornea may be looked upon as an ar- 
rest at a much later stage—that is, after the 
eye has become spherical but after growth 
of the anterior part is complete.* Microcor- 
nea may, however, be found in otherwise 
normal eyes.* 

In approximately 20 percent of all cases 
of microcornea glaucoma develops. This may 
be due to the small corneal diameter and in- 
creased curvature: resulting in a narrowing 
of the anterior-chamber angle, and the tend- 
ency for other components of the anterior 
segment to be affected. There is also the 
possibility that there may be abnormal tissue 
in the anterior-chamber angle. 

Microcornea is generally bilateral. Mann* 
states that the condition is rare and not 
hereditary. Sommers,‘ however, feels that 
the anomaly is hereditary and recessive. 


CONGENITAL CATARACT 


The literature concerning congenital cat- 
aract is, on the other hand, abundant. Classi- 
fication of cataracts generally conceded to be 
congenital in origin is: congenital total cata- 
ract, lamellar cataract, floriform cataract, an- 
terior axial embryonal cataract, anterior 
polar cataract, disc-shaped cataract, pyram- 
idal cataract, congenital morgagnian cata- 
ract, sutural cataract, and punctate cata- 

It is noteworthy that in 50 percent of the 
cases of congenital cataract other ocular dis- 
turbances are present. These include strabis- 
mus, amblyopia, nystagmus, aniridia, cho- 
roidal and retinal changes, microphthalmus, 
and microcornea.® 


TYPES OF ANOMALIES 


Anomalies arising at any of the important 
growth periods are of two types: a true 
developmental defect (idiokinetic malforma- 
tion) or an environmental defect. It is known 
that interference with calcium metabolism 
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and parathyroid secretion, avitaminoses, or 
toxic substances administered to the mother 
during pregnancy may lead to cataract in 
the offspring. 

Many forms of cataract are, however, ger- 
minal in origin. The factors concerned in 
germinal malformations are present in the 
genetic or chromsomal pattern in the germ 
cell. The disturbances of development are at- 
tributable either to a definite defective consti- 
tution of the germ cell itself, having its ori- 
gin in the father or the mother, or to action 
of the neighboring parts on the developing 
germ cell. 

It is interesting to note that the geneticist 
emphasizes that genes are merely chemical 
agents and thus certain mutant genes can be 
expected to exhibit a relatively abnormal 
chemical or noxious effect on the developing 
embryo. In this light the tissue most active in 
its metabolism at the time that the gene ex- 
erts its effect would suffer according to the 
extent and duration of that influence. 

Any disturbance, whether germinal or en- 
vironmental, produces a change varying with 
the stage of development. If it occurs early 
gross deformities appear; if the disturbance 
occurs much later, simple arrests or retarda- 
tions are found. Therefore, to a large ex- 
tent, the temporal factor determines the type 
of abnormality. 

Since the lens consists of “imperishable 
elements” the effects of deleterious agents, 
both hereditary and environmental, are 
marked permanently in the form of an opac- 
ity. The most that can be said in regard to 
the production of congenital cataracts is that 
it is possible to deduce accurately from their 
location and appearance the time at which in- 
volved fibers were formed.****° 


HEREDITY 


The outstanding etiologic factor in devel- 
opmental anomalies of the lens is heredity. 
Fuchs defined heredity as simply the trans- 
mission of a defective tendency to the 
descendant.°® 

In describing the occurrence of central 
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HEREDITARY MICROCORNEA AND CATARACT 


pulverulent cataract in three successive gen- 
erations, Rados™ writes : 

“Whatever the cause of a mutation, 
whether a change in the quality of gene, a 
change from one molecule to quite another, 
a partial change within the molecule, or a 
qualitative change due to polymerization, 
one cannot imagine that alteration of the 
extremely complicated mechanism of the 
gene would repeat itself exactly in three suc- 
cessive generations.” 

Anomalies originating from germinal in- 
fluences are characterized by the involvement 
of several offspring from the same parent 
or several generations of a family. The de- 
fects are nearly always bilateral.” 

In studying the occurrence of congenital 
cataract, one is struck with the repeated ex- 
amples of dominance as the mode of trans- 
mission in accordance with Mendelian laws. 


Legend 


& normal 

O 0 no infor mation 
reportedly normol 
® reportedly offected 
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Usually, when a trait is dominantly inherited, 
one may expect clear-cut patterns of events, 
such as: 

1. Affected individuals originate from af- 
fected parents. 

2. Of the offspring of affected individuals, 
50 percent are likely to be likewise affected. 

3. The trait does not skip a generation, 
but is dramatically constant from generation 
to generation.” 


PRESENT STUDY 


The pedigree reported in this paper con- 
cerns a family of five generations and 37 
individuals of whom eight are affected with 
microcornea and congenital cataract. 

It is known that each individual was op- 
erated upon by a different surgeon. Unfor- 
tunately, hospital records do not describe the 
type of cataract in sufficient detail to identify 
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Fig. 1 (Friedman and Wright). Pedigree showing presence of microcornea and cataract in five generations 
of a family. 
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TABLE 1 
FINDINGS IN SIX CASES OF MICROCORNEA 


Pa- | Cornea Cc 
me, (mm.) visual activity Gonioscopy Slitamp | Lens Rx Tension 
0.D. 9.510 | O.D. 20/70 O.D. and O.S. Not refracted 
B OS. 9.5x10 0.8. 20/70 Not done capsule remnants by us Not elevated 
0.D. 9.09.5, O.D. 20/100 O.D. and O.S. Not refracted 
E | OS. 9.5x9.5| O.S. 20/70 Not done capsule remnants | by us Not elevated 
O.D 9.5X10 | O.D. no L.P. O.D. capsule rem- O.D. 21 min. H 
} nants O.S. 780 mm. Hg 
| Retinal detachment 
of the funnel type 
Not refracted 0.D.—8yrs. 

D | OS. 9.59.5) O.S. L.P. Sup. | Not done O.S. corneal edema by us Patient Cerho had dia- 
Temp. capsule remnants, betes) developed cent. 
quadrant retinal vein throm- 

| | bosis with glaucoma 
O.S.—treated with 
} 360 cyclodiathermy 
OD. checuring | O.S. and O.S D. | 
substance ng .S. cap- | 
F | OS. 9.5xX9.5 oo aS chamber angle in sular remnants $11.00 ~ 1.00 X175 | Not elevated 
-~ +11.50 51.00 x10 | 
O.D. 
- O.D. and O.S. cap- ~ 
G | 0.D. 9.09.5 O.D. 20/20 +12.75 —3.50 X150 
OS. 9.0X9.5, O.S. 20/0 os. 
+13.00 54.00 x 180 
O.D. and O.S. 
O.D. O.D.\too yqung Not refracted 
H OS. 7.5X7 OS. mo.) Not done by us Not elevated 


it. Seven of the eight affected individuals 
are adults and the microcornea in each of 
the seven is almost identical in measurement 
(table 1). The eighth case is that of a rep- 
resentative of the fifth generation and shows 
an individual with microcornea but no cat- 
aract. 

Following surgery all eyes in these cases 
appear white, quiet, have capsular remnants, 
and seem to have been operated by the 
method of discission or multiple rupture of 
the anterior capsule. One exception to the 
usual benign postoperative course occurred 
in a member of the second generation. This 
patient developed a “funnel-type” retinal de- 
tachment in her right eye and glaucoma in 
her left eye, both complications came late 
in life and were further complicated by the 
presence of severe diabetes mellitus. 

The appearance, measurements, goniosco- 
pic findings, visual acuity, lens prescriptions, 
and tensions in six cases are summarized in 


Table 1. 


DiscussION 


Three things were brought into focus by 
the study of this family. First, the micro- 
corneas were not associated with microph- 


thalmus. That microcornea can exist in 
otherwise normal eyes had been doubted and 
disputed. In the several cases of microcornea 
herein reported, however, the eyes do not ap- 
pear small and the refraction findings do not 
indicate small, incompletely formed globes. 

Second, once again it is proved that con- 
genital cataract is a dominant hereditary trait 
governed by all the Mendelian laws. In this 
instance, at least, microcornea appears to fol- 
low the same pattern. The defects were ob- 
served in five successive generations ; the af- 
fected persons were always born to affected 
parents, and no generation was skipped. 

Third, the presence of an unexplained 
gray filmy material in the chamber angle was 
discovered in both cases in which gonioscopic 
studies were made. Is this material a form 
of peripheral anterior synechias originating 
from an inflammatory process? Or is it a 
manifestation of some congenital maldevel- 
opment, perhaps an embryonic substance that 
failed to reabsorb? 

It is interesting to speculate on these ques- 
tions. Perhaps Ida Mann* had them in mind 
when she wrote: “There is an associated ab- 
normality of the entire ciliary ring as indi- 
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cated by the fact that at least 20 percent 
of the cases develop glaucoma in later life.” 
Contrary to what was found by Dr. Som- 
mers in these cases the chamber angle was 
not shallow. 


CoNCLUSIONS 


1. Seven cases of microcornea associated 
with congenital cataract and one case of 
microcornea without cataract, representing 
five successive generations of a family, are 
presented. 
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2. The defects follow a dominant hered- 
itary pattern. 

3. Microcornea exists without the pres- 
ence of microphthalmia. 

4. Both patients examined with the gonio- 
scope had abnormal tissue in the chamber 
angle of each eye. 

5. Visual results were generally good in 
all cases except the one which progressed 
to glaucoma. 


10747 Riverside Drive. 
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HUMAN CONJUNCTIVITIS DUE TO THE NEWCASTLE-DISEASE 
VIRUS OF FOWLS 


Orto Lippmann, M.D. 


Austin, Texas 


REVIEW OF THE DISEASE 


Newcastle virus disease, primarily a seri- 
ous disease of fowls, has received great at- 
tention from veterinarians in the past dec- 
ade. The high morbidity and mortality rates 
among poultry flocks explain the economic 
importance of this disease. 

Possible relationships among the viruses 
of influenza, mumps, and Newcastle disease 
have stimulated a rising interest among 
virologists which is reflected in many pub- 
lications on the serologic aspects of New- 
castle disease. Human infections with New- 
castle virus have been comprehensively re- 
viewed in a recent paper by Keeney and 


Hunter.’ Table 1 gives a brief historic re- 
view of the subject. 

Newcastle disease in birds shows the fol- 
lowing manifestations*: There is labored 
breathing and gasping in the early stages; 
after several days, many cases exhibit vari- 
ous neurologic signs (head tremor, spasms, 
convulsions, paralysis, and so forth). 

The morbidity rate among chickens is ap- 
proximately 30 percent*; the mortality 
among chickens under two weeks of age 
is about 90 percent. It is interesting to note. 
the great geographic differences in mortality 
among mature birds; although it remains 
high in many countries, there frequently is 
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TABLE 1 
History OF NEWCASTLE DISEASE 
Year Author Discovery 
1926 Kranefeld First description of the disease in birds in Dutch East Indies 
1927 Doyle First demonstration of the causative virus during an epidemic among 


chickens in Newcastle-on-Tyne, England. The name of the disease 


derives from this report. 


1941/1942 Beach and Stover 
1944 


First description of the avian disease in the United States 
Beach First proof of California avian pneumo-encephalitis being identical 


with Newcastle disease in England 


1943 Burnet 


First report of a human case in Australia 


no fatality in the United States, only a cessa- 
tion of laying in hens. 

Known human infection with Newcastle 
virus has shown the following clinical mani- 
festations : Conjunctivitis, preauricular lym- 
phadenitis, fever and chills, general malaise, 
and headaches. 

Only 11 reports covering 35 cases of hu- 
man infections have been published in the 
literature.*? All these cases have occurred in 
persons who had direct contact either with 
diseased chickens (poultry farm workers) or 
with Newcastle virus (laboratory techni- 
cians). No case of transmission of the 
disease from man to man is on record. 

Only six previous papers*** covering 
nine cases report the positive identification 
of the virus from infected human conjunc- 
tiva and only one case report’ proves tran- 
sient viremia by the successful isolation of 
the virus from the blood stream. 

A recent book (1947) on Diseases Trans- 
mitted from Animals to Man® does not 
mention Newcastle disease at all. Controver- 
sial serologic reports have prompted an edi- 
torial in a leading medical publication” ex- 
pressing doubt of the “view that Newcastle 
disease virus is widely concerned in human 
disease.” 

It is the purpose of this report to confirm 
the occurrence of this infection in man and 
to add new information concerning re-infec- 
tion to our scarce knowledge of human 
cases. 

CASE REPORT 


Mr. C. S. L., a 32-year-old salesman, appeared 
in the office on November 28, 1950 
History. As a service to his customers, the pa- 


tient had vaccinated 3,000 chickens against New- 
castle disease on November 22nd, and another 3,000 
chickens on November 24th. He used an intranasal, 
live virus vaccine (Intranasal Live-Virus New- 
castle vaccine, Hitchner or Blacksburg strain, 
manufactured by Wene Poultry Laboratories, 
Pleasantville, New Jersey). 

The patient thought that some material was ac- 
cidentally splashed into his left eye by the strug- 
gling chickens. On the next day (November 25th), 
he noticed watering, redness, and soreness of his 
left eye. He had not received any treatment in the 
first three days (up to the time of his first visit in 
the office). 

He was considerably handicapped in his work by 
his eye condition; but did not notice any definite 
systemic symptoms. The past history as to ocular 
and other diseases was unessential. 

Examination revealed a slight swelling of the lids 
of the left eye. The adnexa were otherwise normal. 
Bulbar and tarsal conjunctiva of the left eye was 
intensely reddened and injected; the conjunctiva 
was slightly thickened and had a mild granular 
appearance. 

There was no ciliary injection of the globe. The 
cornea was clear. Only a small amount of mucous 
discharge was seen in the left conjunctival sac. 

External examination of the other (right) eye did 
not disclose any abnormalities. 

The ocular media, fundi, intraocular pressure, 
extraocular movements, and pupils of both eyes 
were normal. Visual acuity was: O.D., 20/20 —3; 
O.S., 20/15 +1. 

No regional lymphadenopathy could be found. 
The temperature was 98°F. (oral). Systemic signs 
of disease were absent. 

Diagnosis. Severe acute conjunctivitis, left eye, 
etiology undetermined. Specimens from the left con- 
junctival sac and blood were obtained and examined 
by Dr. Irons and Mrs. Sullivan of the Texas State 
Health Department. Terramycin ophthalmic oint- 
ment was then prescribed, to be used every three 
hours. 

Course. The patient returned to the office on the 
following day, November 29th. The conjunctivitis 
had become worse. Slitlamp examination of the left 
cornea showed no staining with fluorescein. A 
tender preauricular lymph gland about four mm. 
in diameter could now be palpated. The temperature 
was 98.2°F. 
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The patient had to leave town during the next 
four days. He was seen again on December 4th. He 
reported mild itching of the left eye on November 
30th, and much increased clear discharge (lacrima- 
tion?) from November 30th to December 2nd. 
The patient stopped using terramycin ointment on 
December 3rd and noticed improvement of the eye 
from December 3rd on. He also reported mild 
intestinal cramps associated with constipation on 
December 2nd (their significance appears doubtful). 

On December 4th, the conjunctivitis of the left 
eye was definitely improved; the cornea remained 
clear and the preauricular gland was no longer 
tender. The visual acuity of the left eye was 20/12. 
On December 8th the patient reported that all 
symptoms had cleared up and he was dismissed 
from further treatment. 

Laboratory tests. Conjunctival smears were done 
on November 28th (Giemsa stain) and reported as 
follows: Many lymphocytes, no bacteria and no in- 
clusion bodies. The report on the conjunctival cul- 
ture taken on November 28th (specimen was ob- 
tained by instillation of sterile physiologic saline 
solution into the conjunctival sac and aspiration of 
fluid from the fornix) was: no bacterial growth. 
Blood culture showed no bacterial growth. 

Newcastle-disease virus was positively identified 
in the conjunctival specimen but was not found in 
the blood specimen obtained on November 28th. 

Scrapings from the eye were transferred to fluid 
containing 1,000U. of penicillin per cc. and in- 
oculated by way of the yolk sac into four 11-day-old 
embryonated eggs on November, 28, 1950; three 
embryos were found dead December 3, 1950. 

It was observed that the allantoic fluid from these 
embryonated eggs and another which was destroyed 
readily agglutinated chicken erythrocytes. The al- 
lantoic fluid was found to be microscopically nega- 
tive and bacteriologically sterile both by aerobic and 
anaerobic culture. 

Successful transfer to other embryonated eggs 
was readily accomplished, indicating the presence 
of a hemagglutinating agent. The identification of 
this agent (virus isolate CL 4330) as Newcastle 
virus was completed by demonstrating the inhibi- 
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tion of the specific hemagglutination by specific 
Newcastle disease antiserum and by specific neu- 
tralization of the agent with heated immune chicken 
serum. 

A rise of the antibody titer for Newcastle dis- 
ease in the patient’s serum was found between No- 
vember 28, 1950, and January 26, 1951. The results 
of hemagglutination-inhibition tests utilizing the 
patient’s serum specimens with a known Newcastle 
virus are shown in Table 2. 

Re-infection. On December 19th the patient again 
vaccinated 3,000 chickens with the same Newcastle 
disease vaccine and accidentally splashed vaccine 
into his other (right) eye. Two days later (Decem- 
ber 21st) he noticed discomfort and redness in the 
eye. Since he was travelling, he could not be ex- 
amined in any doctor’s office during the following 
two weeks. However, he gave a detailed report on 
his condition by letter. (It must be stated that the 
patient is a college graduate, much experienced with 
poultry vaccines and diseases, and a good observer.) 
The inflammation of the right eye increased on the 
next day (December 22nd). There was much water- 
ing and the lids were stuck together. The patient 
used 10-percent argyrol and terramycin alternately 
in the eye. By December 24th the eye had recovered. 

The patient stated that all symptoms were similar, 
but milder than the previous ones in the other eye. 
On January 2, 1951, the patient reported occasional 
mild discharge in the morning from both eyes as 
the only residual symptom. 

Identification of the causative agent of the sec- 
ond conjunctivitis unfortunately could not be car- 
ried out. However, another blood specimen was 
obtained on January 26, 1951. Treatment appeared 
to be ineffective, but healing of both infections oc- 
curred without sequelae. 

Further laboratory tests. The results of hemag- 
glutination inhibition tests are shown in Table 3. 
Further increase of the antibody titer in the pa- 
tient’s serum could be observed following the sec- 
ond conjunctivitis. 

Serum-virus neutralizing tests, utilizing the pa- 
tient’s serum specimens collected November 28, 
1950, and January 26, 1951, were performed on 


TABLE 2 


RESULTS OF SERUM VIRUS HEMAGGLUTINATION INHIBITION TESTS* UTILIZING PATIENT'S SERUM 
SPECIMENS AND NEWCASTLE-DISEASE VIRUS 


Serum of Patient 


(December 10, 1950) 


Serum Dilutions 


= Date of Bleeding 


1:32 1:64 1:128 1:256 


Date of Onset 
11-28-50 


12—- 4-50 
12— 8-50 


11-25-50 


Negative Chicken Serum 
Immune Chicken Serum 


is shown by the numbers. Eight hemagglutinating units were used wit 


56°C. for 30 minutes. 


each serum. Serum was heated at 


= 
3 4 4 4 4 4 
4 1 3 4 4 4 4 . 
ie 0 0 0 0 3 4 
Z * Cell control showed no agglutination. Antigen control showed 4+ —— Degree of agglutination 
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TABLE 3 
RESULTS OF SERUM-VIRUS HEMAGGLUTINATION INHIBITION TESTS FOR NEWCASTLE DISEASE 


Serum of Patient 


Serum Dilutions 


Date of Onset of Date of 
Second Infection Bleeding 
12-21-50 11-28-50 
1-26-51 

Negative Chicken Serum 


Immune Chicken Serum 


1:8 1:16 1:32 1:64 1:128 1:256 
3 4 4 4 4 4 
0 0 0 2 3 4 
3 4 4 4 4 4 
0 0 0 0 0 3 


Reagent controls were satisfactory. 


February 10, 1951, Positive and negative chicken- 
serum tests were included as controls. 

Each serum was inactivated at 56°C. for 30 min- 
utes and constant amounts of serum were employed. 
Serum-virus mixtures were incubated at 35°C. for 
one hour. The CL 4330 strain of Newcastle virus 
(the patient's own strain) was employed and four 
nine-day-old embryos were inoculated with serum- 
virus mixture containing virus dilutions from 
1 xX 10° through 1 x 10°. The medial lethal dose 
was between 10“ and 10” with both serum specimens 
from the patient and the negative chicken serum, 
but the medial lethal dose with the positive chicken 
serum was below 10°. Most deaths of embryos oc- 
curred between the second and fourth days follow- 
ing inoculation. 


DIAGNOSIS 


The following criteria are helpful in the 
diagnosis of Newcastle disease in man: 

1. Positive history of exposure to in- 
fected material either from farm or labora- 
tory sources. 

2. Incubation period. All reports agree on 
the fact that first clinical symptoms in man 
appear from about several hours to about two 
days after infection. 

3. Special features of the conjunctivitis. 
Keeney and Hunter’ have pointed out the 
granular appearance of the conjunctiva and 
the scanty discharge in Newcastle virus con- 
junctivitis, as well as the complicating super- 
ficial keratitis. They have tried to establish 
clinical diagnostic criteria differentiating this 
type of conjunctivitis from other diseases 
such as acute catarrhal conjunctivitis, inclu- 
sion conjunctivitis of adults, Béals’s conjunc- 
tivitis, and epidemic keratoconjunctivitis. 

Other reports, however, mention the fol- 
licular appearance of the conjunctiva,*® pro- 
fuse discharge,* mucopurulent discharge," 
and a considerable amount of mucopus.* No 


other observer has seen corneal complica- 
tions. 

Since, in the small number of recorded 
cases, there is no definite agreement on 
typical features, it does not seem permissible 
to state more than the fact that Newcastle- 
disease virus can cause severe acute con- 
junctivitis. 

4. Cytologic changes in conjunctival 
smears are not very marked. A preponder- 
ance of lymphocytes is noteworthy. Keeney 
and Hunter’s observation of cytoplasmic 
inclusions has never been confirmed by any 
other observer, nor could it be reproduced 
experimentally by these authors. 

5. Changes in the blood count are not 
very marked. Keeney and Hunter have re- 
ported a mild leukopenia, lowest on the sec- 
ond day, and a mild relative lymphocytosis. 

6. Preauricular lymphadenitis appears to 
be pathognomonic for this infection. 

7. Systemic symptoms (fever and ma- 
laise) have occurred in less than half of the 
proved human cases. 

8. Course of the disease is fairly typical. 
It clears up in from five to 14 days with- 
out any sequelae. 

9. Negative bacterial cultures rule out bac- 
terial infection. 

10. Isolation of the virus from infected 
material. This test is the most important re- 
quirement for definite diagnosis. The oppor- 
tunity to recover the virus from the blood- 
stream will present itself only rarely since 
the viremia is very transient. 

Newcastle virus is about 680 mp long and 
shows variations in shape from graceful 
spermlike forms to ovoid forms without a 
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tail. Few laboratories, however, will be 
equipped to visualize the virus directly. 

Certain characteristic behavior during the 
culture in eggs can also be helpful in rec- 
ognizing Newcastle virus. At present, the 
best methods of identification are the exam- 
ination of the infectivity of the virus for 
chicken embryos and the demonstration of 
the ability of the virus to agglutinate erythro- 
cytes of certain species. 

Known Newcastle immune serum will 
specifically neutralize the infectivity of New- 
castle virus. Heat-inactivated chicken sera 
are employed for the neutralization test in 
order to exclude nonspecific neutralizing fac- 
tors (see next paragraph on antibodies). Al- 
though mumps and influenza virus share the 
property of hemagglutination with New- 
castle virus, chicken Newcastle immune ser- 
um will specifically inhibit hemagglutination 
by Newcastle virus only, thereby providing 
positive identification.” 

11. Demonstration of antibodies in the 
serum of patients is of diagnostic significance 
provided nonspecific factors are eliminated 
and a rise in titer is observed. 

Various methods are available (for exam- 
ple, demonstration of complement-fixation’’, 
agglutination of sensitized red cells, and 
hemolysin inhibition’*, but the most com- 
monly employed methods are neutralization 
and hemagglutination inhibition tests. 

The neutralization test appears to be rela- 
tively insensitive since significant antibodies 
have not been demonstrated in affected pa- 
tients.*** 

Considerable confusion has been caused 
by a report of high antibody titers against 
Newcastle-disease virus in sera from human 
encephalitis and various unexplained febrile 
diseases.** Several false reports of human 
Newcastle disease have appeared which were 
rectified.** 

Some of the factors involved in the per- 
formance of the neutralization test have been 
analyzed.’***-*° Attention ‘has been called 
to the fact that certain, heat-labile, nonspe- 
cific factors,**-"* present in human sera 
after mumps and in some animal sera, neu- 
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tralize Newcastle virus. It is reported that 
heating sera at 56°C. for 30 minutes tends 
to remove the nonspecific properties. 

According to Kilham, Jungherr, and Lu- 
ginbuhl,* however, the hemagglutination-in- 
hibition factor in human sera following 
mumps is “relatively heat stable” against 
Newcastle virus, thus leading to the danger 
of a false diagnosis. 

The hemagglutination-inhibition test was 
performed with sera from eight of the nine 
previously reported cases and was confirmed 
by recovery of the Newcastle virus from the 
eye. Only one case’ was reported as show- 
ing a “strongly positive” result. This test 
was reported negative or insignificant in five 
cases,*®* while a fourfold or greater rise 
in titer was obtained in two cases.** The 
case herein described belongs to the group 
in which there were significant rises in 
titer. The titer on agglutination of sensitized 
red cells increased slightly in one of two 
proved cases, paralleling the rise in hemag- 
glutination-inhibition titer.* 

It is suggested that the serologic diagno- 
sis of Newcastle disease in man be made 
with great caution in the absence of virus 
isolation. Confirmation of the serologic re- 
sponse by a control series with positive and 
negative chicken immune sera is mandatory. 


REINFECTION IN MAN 


It is interesting to note that reinfection 
has been reported only once in human con- 
junctivitis. Freyman and Bang* describe one 
case, that of a laboratory worker who ac- 
quired unilateral conjunctivitis and preauric- 
ular lymphadenitis which was followed on 
the third day by conjunctivitis and regional 
lymphadenitis of the other eye without addi- 
tional exposure. 

The patient described in the present case 
report developed unilateral conjunctivitis 
and regional lymphadenitis after accidentally 
splashing virulent vaccine material into his 
eye. After complete recovery, four weeks 
after the original infection he accidentally 
splashed the same material into his other 
eye. This second inadvertent inoculation was 
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followed by a similar, but milder, conjunc- 
tivitis of this eye. 

A possible explanation for the reinfection 
is the fact that immunity had not yet de- 
veloped in Freyman’s case and had not yet 
reached maximal degrees in the case de- 
scribed herein. 


PREVENTION AND TREATMENT IN MAN 

It is interesting to note that extreme pre- 
cautions after accidental inoculation failed to 
prevent the outbreak of the disease in 
Keeney and Hunter’s case.’ The patient, im- 
mediately after splashing infectious egg ma- 
terial onto his face, arms and chest, repeat- 
edly washed his face and arms, autoclaved 
his clothes, scrubbed under a hot shower, 
and rinsed his eyes several times with water. 
These measures and consecutive hourly irri- 
gation of the eyes with boric-acid solution 
did not check the occurrence of severe con- 
junctivitis associated with severe systemic 
symptoms. 

Warnings have been previously raised 
against the use of animal vaccines by per- 
sons unfamiliar with the hazards of live 
virus vaccines." Handling of such vaccines 
by untrained personnel appears to be very 
common. Companies manufacturing such 
vaccines refuse to disclose the potency of 
their products.** Additional warning should 
be given poultry workers and those in allied 
occupations concerning the danger to them 
of certain vaccines. 

Prophylactic active immunization for 
avian Newcastle disease is very successful in 
veterinary medicine. Use of this procedure in 
human medicine will probably have to wait 
for further observations of the incidence 
of human Newcastle disease. It is conceiv- 
able that the geographic distribution of the 
disease in man will coincide with that in 
chickens. 

There is complete agreement in veterinary 
literature that “no drugs or inhalants are 
known at present that will cure birds af- 
fected with Newcastle disease.”**** Cun- 
ningham** reported the effectiveness in vitro 
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of mercuric chloride (1:1,000), tincture of 
benzalkonium chloride (zephiran) (1: 
1,000), and various other disinfectant drugs. 
The effect of diluting the same drugs was also 
studied. As an example, mercuric chloride 
in a dilution of 1:10,000 was found to be 
ineffective against Newcastle virus in vitro. 

Almost all the agents used in this and 
other laboratory tests are either not suit- 
able for instillation into the human con- 
junctiva or should not be used in the eye 
in high concentrations.*® 

The newer antibiotics appear to be equally 
ineffective. Aureomycin and penicillin failed 
to show any effect on the course in Keeney 
and Hunter’s case. 

Terramycin employed in the case reported 
here also failed to influence the conjuncti- 
vitis. 

This result was corroborated by the man- 
ufacturers of terramycin.** Antibiotics by 
oral and parenteral route were not tried in 
this case because of the absence of systemic 
symptoms and because of their complete in- 
effectiveness in veterinary practice. 

At the present state of our knowledge an 
attempt to treat Newcastle conjunctivitis 
with mercuric chloride ophthalmic ointment 


(1:3,000) would seem advisable. 


SUMMARY 


Newcastle disease is reviewed**™ and a 
case of human conjunctivitis due to New- 
castle virus is described. The diagnosis was 
established by positive isolation of the virus 
from the eye and by rise of the hemag- 
glutination-inhibition titer of the patient's 
serum. 

Diagnostic criteria of human Newcastle 
disease, reinfection in man, prevention, and 
treatment are discussed. 

1801 Lavaca Street. 
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OPHTHALMIC MINIATURE 


Of the Melancholic Diseases of the Eye, Called Ungula 

This infirmity is also the result of excess of the melancholic humor. 
These ungulae always begin near the nose and spread to the central part of 
the globe away from the lacrimal region toward the pupil. The vision is 
soon affected, and if the nebula advances it may enlarge until it covers the 
pupil, so that the sight is lost. 

All these ungulae are curable if diligently and properly treated and op- 
erated on in the following manner. Take a silver needle, insert it under the 
ungula, and raise it from its bed. Then with a razor thoroughly excise the 
growth from the pupil to the lacrimal region whence it arose. For ten suc- 
ceeding days dress the eye twice a day with white of egg spread on cotton. 
At the end of the treatment the face and eyes may be washed with warm 
water, and the eye dusted with nabetis powder morning and evening. The 
affected parts will then clear up, but the patient must, meanwhile, avoid 
anything harmful to the eyes, above all any other medicine, local or in- 
ternal, except the well-tried remedies I have prescribed. Many patients err 
in this respect. 

Benevenutus Grassus of Jerusalem, 
De Oculis Eorumque Egritudinibus et Curis. 
Translated by Casey A. Wood, 1929. 
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MINUS LENSES AS AN EFFECTIVE 
ADJUVANT IN THE CONTROL 
OF JUVENILE GLAUCOMA 


James E. Lesensoun, M.D. 
Chicago, Illinois 


Davson, in his Physiology of the Eye 
(1949, p. 37), stresses a threefold role of 
the ciliary muscle in reducing intraocular 
pressure. Its contraction constricts the ciliary 
arteries and so reduces capillary pressure, the 
traction on the choroid opens up the veins 
and the pull on the scleral spur unlocks the 
filtration angle. Hence the accommodative 
spasm induced by miotics seems as significant 
as their action on the pupil in the lowering of 
increased intraocular pressure. 

Adding minus power to the lenses initially 
required by a patient afflicted with juvenile 
glaucoma compensates optically for the ac- 
commodative spasm produced by powerful 
miotics and so spares the individual from 
the otherwise disconcerting blur. Moreover, 
the minus lenses achieve a therapeutic service 
by maintaining ciliary tone after sensitivity 
to the miotics has abated. The value of this 
procedure is illustrated in the following case : 


REPORT OF A CASE 


On May 21, 1949, a fuel-oil serviceman, 
aged 29 years, came for consultation because 
of loss of sight in the left eye of two years’ 
duration. The vision of this eye was now 
limited to light perception in the superior 
temporal quadrant. His glasses, recently se- 
cured after cycloplegic examination, were 
—2.5D. sph. The corrected acuity of the 
right eye was 20/15. Both eyes were free 
from congestion and exhibited normal irises, 
clear aqueous, and deep anterior chambers. 

The ophthalmoscope revealed in the right 
eye a suggestion of cupping of the disc, and 
in the left eye a marked glaucomatous ex- 
cavation. The right eye showed a minor con- 
traction of the visual field with the 3/330 
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white target, especially inferonasally. 

The tension (Schigtz) was: R.E., 64 mm. 
Hg; L.E., 75 mm. Hg. DFP (0.1 percent) 
was instilled in each eye and prostigmine 
(5.0 percent, three times daily) was pre- 
scribed. 

At the next examination, the pupils were 
constricted to one mm. and the tension was: 
R.E., 17 mm. Hg; L.E., 17 mm. Hg. 

The increased tension did not remain con- 
trolled and by June 15, 1949, was: R.E., 41 
mm. Hg; L.E., 49 mm. Hg. Treatment was 
changed to epinephrine (1:100) for morning 
instillation followed by pilocarpine (5.0 per- 
cent, three times daily), heat and massage. 
The tension became: R.E., 31 mm. Hg; 
L.E., 36 mm. Hg, and the right visual field 
regained normal limits. The corrected vision 
was blurred to 20/200, and required —3.5D. 
sph. to be added to the right lens to regain 
the original acuity. 

Because of this blurring the right lens was 
changed on May 23, 1950, to —4.5D. sph. 
(an addition of —2.0D. sph.). The tension 
remained unchanged for the following 
month but, since July 23, 1950, the Schigtz 
measurement has levelled to R.E., 19 mm. 
Hg; L.E., 23 mm. Hg. 

On June 30, 1951, all medication was 
stopped for a week. The tension rose to R.E., 
33 mm. Hg; L.E., 49 mm. Hg, but reverted 
to the former normal findings after resump- 
tion of the previous regimen. With the over- 
correcting lens, the visual acuity of the right 
eye was 20/13 under both circumstances; 
and the patient volunteered that since the 
glass was changed he was able to drive at 
night which he had not found possible previ- 
ously. 


SUMMARY 


Miotics alone administered for an entire 
year to a patient with juvenile glaucoma 
failed to control the increased intraocular 
pressure. With continuation of the same 
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treatment and the addition of —2.0D. sph. to 
his correction the tension has remained 
normalized to date—a period of 26 months. 
When the medical treatment was stopped, 
the tension rose again proving that the mi- 
otics, though alone inadequate, were essential 
for the therapeutic effect. A further test—to 
revert to his original lenses—was imprac- 
tical because the subsequent fogging would 
affect too adversely his occupational vision. 

It may be argued that in normal eyes con- 
traction of the ciliary muscle does not reduce 
the intraocular pressure, but neither do mi- 
otics. For the first month that the minus ad- 
dition was worn no reduction of tension fol- 
lowed which probably indicates that its bene- 
ficial action consisted in slowly effecting a 
favorable vascular readjustment. 

4010 West Madison Street (24). 


EXPERIMENTS WITH 
OINTMENT BASE IN THE 
ANTERIOR CHAMBER 


Peter SyxKowskI!, M.D. 
Schenectady, New York 


The aim of this experiment was to ob- 
serve the effects of a water-insoluble and 
a water-soluble ointment injected into the 
anterior chamber of rabbits’ eyes. 


EXPERIMENT 1 


Under sterile aseptic operative procedures, 
a wool-fat, soft petrolatum base was injected 
into the anterior chamber of rabbits’ eyes 
through the cornea at the 12-o’clock merid- 
ian. 

In the right eye, it measured about two 
mm. in diameter. At first freely movable, it 
became adherent to the cornea at the site of 
the injection. Except for a small superficial 
pannus above, there were no other observ- 
able reactions. 

In the left eye, the anterior-chamber 
globule measured five mm. accidentally, an 
intracorneal injection measuring three mm. 
occurred. The reaction was pronounced. The 
pannus was extensive; the cornea was very 
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hazy but the haziness was limited to the in- 
jected area. The anterior chamber globule 
became fixed. A severe reaction with exten- 
sive exudation covering the entire pupillary 
area was present. 

In both the right and the left eyes, up 
to the time of enucleation (44 days), the 
ointment failed to absorb, remaining ap- 
proximately stationary in size. 

The pathologic sections were reviewed and 
reported by Dr. Wilfred Fry.* 

The right eye, sectioned through the area 
of attachment of the globule, was reported 
as follows: 

“The epithelium of the cornea at places 
was entirely absent and at others was re- 
duced to a single line of cells with irregular 
outlines. Most of the corneal stroma was 
uniform in thickness with the exception of 
one area which shows an increase of about 
50 percent. 

“Within this area there was moderate 
separation of the fibers. There was no in- 
filtrate, however. The endothelium was pres- 
ent. Iris and ciliary body structures were 
present, but show no inflammatory changes. 
Portions of the sclera and retina were recog- 
nizable but no unusual change could be 
demonstrated. 

“This slide was negative except for the 
areas showing loss and thinning of the 
epithelium with a minimal stroma change.” 

The report of the section of the right eye 
several millimeters away from the fixed oint- 
ment globule revealed : 

“The epithelium, stroma, and endothelium 
of the cornea were intact. The cornea and 
stroma appeared uniform in staining and in 
appearance without loss of nuclei and with- 
out areas of infiltration. There was a shallow 
anterior chamber. The cillary body showed 
no areas of inflammation. 

“The section went above the iris level but 
did go through the ciliary body. Portions of 
the retina and sclera were present in the 
section, but no noteworthy change was noted 
in them. 


* Attending surgeon, Wills Eye Hospital, Phila- 
delphia. 
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“This section was, in general, negative.” 

The left eye showed : 

“The corneal epithelium was intact. The 
stroma showed marked irregularity in the 
thickness of the cornea. Many places had 
large cysticlike spaces. These contained no 
fluid or deposits. 

“The endothelium was irregular and was 
present over part of the inner surface of 
the cornea. The anterior chamber was nearly 
entirely obliterated. The lens had been lost 
in the preparation. The iris and ciliary body 
structure were poorly identifiable, but 
showed no foci of infiltrate. Behind this mass 
was an area of exudate apparently containing 
some round cells and fibroplastic tissue. 

“The sclera, choroid, and retina were 
present in the section, but no noteworthy 
changes were recognizable. 

“The most significant feature in this slide 
was the exudate behind the iris and ciliary 
body with disorganization of the iris and 
ciliary body and cysticlike spaces within the 
cornea.” 

EXPERIMENT 2 

Under similar aseptic precautions, neo- 
base* was injected into the anterior chamber 
of rabbits’ eyes. 

In the right eye, the amount was approxi- 
mately four mm. in diameter in a ribbon- 
like cluster. The resulting hyperemia was 
intense. The cornea became very hazy and 
the iris became vascularized. A pannus de- 
veloped to the site of the injection. 

Progressively, the reaction subsided, and 
the ointment absorbed completely; 54 days 
later, when the eye was enucleated, slitlamp 
examination revealed a corneal scar at the 
site of injection with a pannus formation 
and many old keratic precipitates. The oint- 
ment was completely absorbed. 

In the left eye, the neobase injected into 
the anterior chamber measured about two 
mm. in length. No reaction occurred and, 21 
days later, it was completely absorbed with 
only a small corneal scar present at the site 
of injection. 

—" is a product of Burroughs Wellcome 


SUMMARY 


1. A wool-fat, soft petrolatum base was 
not absorbed from the anterior chamber of 
rabbits’ eyes; a small amount of the base 
was not harmful to the eye; a large amount 
created a severe iritis. 

2. Neobase was absorbed completely from 
the anterior chamber; with a small amount 
no reaction was observed; a larger amount 
produced a severe iritis. 

1330 Union Street. 


ACUTE GLAUCOMA 
PRECIPITATED BY DFP 
REPORT OF A CASE 


E. Butter, M.D. 
Rockford, Lilinois 


Undesirable ocular effects from the use 
of di-isopropyl fluorophesphate (DFP) in 
the treatment of glaucoma occur in a large 
percentage of patients. Visual blurring, cili- 
ary spasm, pericorneal injection, and brow 


and eyeache have been experienced by many 
patients after instillation of DFP. Most of 
these symptoms, however, are transient in 
character and are not severe enough to war- 
rant discontinuing the drug. 

A paradoxical rise in tension in glaucoma- 
tous eyes following the use of DIP is un- 
common, but was noted in early experimental 
studies with the drug. Leopold and Comroe,' 
in the original clinical trials with DFP, re- 
ported a rise in tension in two eyes after in- 
stillation of DFP. The tension in one of 
these eyes, an eye with chronic simple glau- 
coma, was lowered only after iridectomy ab 
externo. Lebensohn* sounded an early warn- 
ing in the use of DFP, suggesting that a too 
intense ciliary spasm, or the pain this occa- 
sions, may cause an adverse effect. Leopold 
and McDonald® reported a rise in tension in 
six of 370 eyes treated with DFP. They sug- 
gested that this effect might be due either to 
the narrowing of the angle by an engorged 
ciliary body or dilatation and increased per- 
meability of the ocular vessels resulting in 
an increase of the protein content of the 
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aqueous sufficient to embarrass the chamber 
angle. 

Haas* reported a rise in tension from 21 
to 45 mm. Hg (Schigtz) in a patient with 
shallow-angle, incompensated, chronic glau- 
coma when DFP was used. 

Stone’ observed a rise in tension in 24 of 
150 glaucomatous eyes treated with DFP. 
In 16 of these eyes, the rise in tension was 
apparently due to the instillation of the 
drug and seven of these had an elevation of 
tension of 10 mm. Hg or more. In one patient 
there was a rise of 39 mm. Hg above the 
initial finding. 

Marr® reported a retinal detachment in a 
patient with high myopia following the use 
of DFP. 

The precipitation of an attack of acute 
congestive glaucoima by the use of DFP has 
not been reported previously. Its occurrence 
should not, however, be surprising in view of 
the powerful effect this miotic has on the 
ciliary body and the ocular vessels. The fol- 
lowing case of bilateral acute glaucoma, 
which occurred during treatment with DFP, 
illustrates an extreme adverse effect of the 
drug. 

REPORT OF CASE 


History. A 68-year-old man was first seen 
in the office on July 2, 1951, complaining of 
marked loss of vision in the left eye during 
the past few months. There was no history 
of headaches, ocular pain, or redness or iri- 
descent vision. 

Eye examination. The vision in the right 
eye was 20/600 corrected to 20/20. The vi- 
sion in the left eye was limited to light 
projection in the temporal quadrant. The 
cornea was clear in each eye, the anterior 
chambers quite shallow, and the pupils nor- 
mal in size and reaction. The media was clear 
in each eye. The discs showed typical glau- 
comatous ampullaform cupping together 
with signs of atrophy. 

Tension was 36 mm. Hg (Schigtz) in the 
right eye and 41 mm. Hg in the left eye. 
Visual fields of the right eye revealed a 15- 
degree peripheral constriction, Seidel’s sco- 


toma, and baring of the blindspot. In the left 
eye there remained only a small island of 
vision in the superior, temporal quadrant. 

Course. A good response to eserine was 
elicited at the patient’s first examination, but 
subsequent therapy with pilocarpine and es- 
erine failed to control the ocular tension. 
Increasing the strength of the drugs and fre- 
quency of instillation failed to lower the ten- 
sion below 32 mm. Hg in the right eye and 
40 mm. Hg in the left eye. 

On July 9, 1951, one week after his first 
visit, a trial of one drop of 0.1-percent DFP 
in peanut oil instilled at bedtime was begun. 
The patient complained of no discomfort 
following the first instillation of the drug and 
the tension dropped approximately 8.0 mm. 
Hg in each eye. 

After the second instillation of DFP the 
patient complained of rather severe browache 
and blurred vision. Examination showed the 
vision to be 20/25 in the right eye, corneas 
clear and the tension: R.E., 26 mm. Hg; 
L.E., 35 mm. Hg ( Schigtz). 

The morning following the third drop of 
DFP the patient awoke with severe frontal 
and temporal headache, nausea, and marked 
visual loss. The vision in the good eye was 
reduced to hand movements; gross corneal 
edema and congestion of the conjunctival 
and episcleral vessels were apparent in each 
eye. There was some redness and edema of 
the lid margins of each eye. The tension was 
83 mm. Hg plus in each eye. 

Repeated attempts to lower the intraocular 
pressure proved futile and, 24 hours after the 
onset of the acute attack, iridencleisis was 
done on each eye. Closure of the filtration 
tract necessitated reopening of the right eye 
two weeks after the first operation. 

At the present time, approximately three 
months after surgery, the patient has 20/40 
vision in the right eye and the tension re- 
mains at about 26 mm. Hg (Schigtz). Most 
of the nasal field of the right eye was lost 
during the acute attack. 


CoMMENT 
A patient with far-advanced chronic glau- 
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coma of the narrow-angle type developed an 
acute congestive attack in each eye following 
the use of di-isopropy] fluorophosphate. This 
drug has a definite place in glaucoma therapy, 
but its occasional adverse effect must be kept 
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in mind. Early and careful evaluation of the 
patient’s response to DFP is advisable in de- 
tecting adverse effects of the drug. 
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EXPERIMENTAL BLEACHING 
OF CATARACTOUS LENS 
SUBSTANCE 


Ernst M.D. 
Toledo, Ohio 


In his book Cataract and Anomalies of the 
Lens, Bellows’ discusses the theories on the 
origin of lens pigment. He furthermore 
states that “of great clinical interest would 
be the ability to cause a reversal of the pig- 
mentation, that is, bleaching of the lens.” 

I would like to draw attention to a few ex- 
periments reported in 1934* in which a 
bleaching of lens substance was obtained. 

Friedheim® demonstrated that cysteine re- 
duces the red substance derived from tyrosin 
forming a leukoproduct. In similar experi- 
ments,” the brown nuclear material of cata- 
ractous lenses was used in place of the red 
substance, and a fresh lens was added to this 
material instead of the cysteine. 

Evenly ground brown nuclear lens sub- 
stance was placed in six test tubes containing 
phosphate buffer. Fresh guinea-pig lenses 
were added to two tubes and fresh rabbit 
lenses to two other tubes. Two tubes served 
as controls. 


6. Marr, W. G.: Clinical use of DFP in chronic glaucoma. Am. J. Ophth., 30:1423 (Nov.) 1947, 
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The six tubes were kept at body tempera- 
ture during the night. The following morn- 
ing the lenses were removed, the buffer fluid 
was separated from the nuclear material and 
the latter was dried at room temperature. 

The four fractions to which the fresh 
lenses had been added were of markedly 
lighter color than the two controls. Tae con- 
trols gave a light-brown appearance, while 
the treated fractions gave a light-yellow one. 
Although this result was to be expected, its 
experimental demonstration seemed to be 
justified with respect to the cataract problem. 

The experiments show what Bellows con- 
sidered to be of great clinical interest, namely 
that a bleaching of the brown cataractous lens 
can be produced by substances present in the 
normal lens. For further details reference is 
made to the original paper. 

Only one more finding reported in the 
same study might be mentioned. In an early 
larval stage of tadpoles the sodium-nitro- 
prussid-reaction of the lens was still found to 
be negative. This means that the SH-contain- 
ing compounds appear at a certain stage of 
development of the lens. 
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COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
October 18, 1951 


Dr. Warren S. Reese, chairman pro tem 


MIXED-CELL TUMOR OF THE LACRIMAL GLAND 


Dr. Cuartes G. Steinmetz, III, (by 
invitation) said that, although tumors of the 
lacrimal gland are uncommon, mixed-cell 
tumors constitute the majority. A carcinoma 
of the lacrimal gland may represent a mixed 
tumor which either has become carcinoma- 
tous after recurrence or has been carcinom- 
atous from the beginning. Two types are 
generally recognized: (1) True mixed 
tumors (very rare); (2) various types of 
essentially epithelial growths which may or 
may not show myxomatous stroma. Exoph- 
thalmos is the chief complaint in 80 percent 
of cases. Edema of the lids is secondary; 
diplopia may occur ; later, exposure keratitis 
may develop. The treatment is surgical, as 
these tumors are radioresistant. Recurrence 
even after surgical extirpation is 100 per- 
cent. 

The patient presented was first seen at the 
Wills Hospital in 1947 at the age of 17 years. 
There was a history of trauma to the head 
seven years before admission and the onset 
of unilateral proptosis 10 days prior to ad- 
mission. There was no pain or loss of visual 
acuity. All studies were negative and the five 
mm. of proptosis, O.S., subsided spontane- 
ously nine days after admission. 

The patient then entered the Army and in 
December, 1948, again had painless proptosis 
of the left eye which again subsided spon- 
taneously after eight weeks. The clinical im- 
pression was hemangioma. He was asymp- 
tomatic until May, 1951, when he experi- 
enced a recurrence of previous symptoms 
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with diminution of visual acuity (O.D., 6/6; 
O.S., 6/15). 

All studies were normal except the exoph- 
thalmometric reading of O.D., 22; O.S., 29. 
Proptosis remained constant but the chemosis 
became progressively worse. A tumor mass 
was palpated in the upper temporal orbit. A 
Kronlein approach revealed a lacrimal-gland 
tumor. A diagnosis of adenocarcinoma was 
made by the staff pathologist and declined by 
two others. The proptosis receded and visual 
acuity returned to 6/6, The patient is being 
followed. 

This case presents the characteristics of 
mixed-cell tumor—painless proptosis, diplo- 
pia, long duration, and difficulty of final 
diagnosis. 

Discussion. Dr. I. Edward Rubin: I pre- 
sented a similar case before this section in 
1948. It was that of a young man, 36 years 
of aye, from whom, at the age of 16 years, 
Dr. Zentmayer had removed a tumor of the 
lacrimal gland ; the pathologic diagnosis was 
mixed-cell tumor of the lacrimal gland. This 
tumor recurred 12 years later, and it was 
treated with roentgen-ray therapy. 

Five years later the recurring tumor mass 
was excised, and again the pathologic report 
was mixed-cell tumor of the lacrimal gland. 
However, the tumor soon recurred causing 
ptosis of the left upper lid and proptosis of 
the left globe. Then, when the patient was 
aged 35 years, the tumor was again removed, 
and the diagnosis was adenocarcinoma of 
the lacrimal gland. The left orbit was exen- 
terated, but the patient died a year later from 
extension of the malignancy to the adjacent 
bone and brain. There was also metastasis 
to the ninth left rib. 

I would like to stress that mixed-cell 
tumors of the lacrimal gland tend to recur 
(if followed for a long time) and they tend 
to become malignant after many years. 

I might add that roentgen therapy has little 
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effect on the tumor. If the tumor invades the 
soft tissue of the orbit, immediate exentera- 
tion is indicated. If there is bony involve- 
ment, complete bone resection of the in- 
volved osseous portion should be done. 

Some of the photomicrograph slides shown 
by Dr. Steinmetz certainly seemed to indi- 
cate adenocarcinoma. I should like to sug- 
gest that more blocks be cut from the path- 
ologic specimen, and the new slides be care- 
fully reviewed for malignant changes. It 
would be wise to observe the patient for 
many years for recurrence. 

Dr. George F. J. Kelly: It is my under- 
standing that, early in this case, there were 
signs of involvement about the eye with some 
proptosis. Later there was some recession. 
Do you have any suggestions explaining 
this? Unless something intervenes to alter 
its course, a tumor is usually relentless and 
progressive. 


Dr. Charles G. Steinmetz (closing): I 


doubt if I can answer Dr. Kelly’s question. 
However, this case is very similar to a case 
presented by Dr. Eisenberg at the Wills con- 


ference about two years ago. His case was 
that of a woman in her thirties who had a 
tumor removed from her orbit seven years 
prior to her last admission. The tumor was 
diagnosed histologically as hemangioma of 
the lacrimal gland. She was asymptomatic 
for seven years, and then returned with a 
recurrence. At that time Dr. Spaeth did a 
Kronlein operation, and removed a large tu- 
mor which had extended into the bone. This 
time, on microscopic section, it was diag- 
nosed as lymphosarcoma of the lacrimal 
gland. On examination of the original slides, 
islands of mixed cells were found. 

The patient presented tonight was also di- 
agnosed as having hemangioma when in the 
Army. There was no exploratory operation, 
no biopsy, merely a clinical impression. How- 
ever, if the tumor had started out as a he- 
mangioma, the possibility of expansion due 
to engorgement could account for the recur- 
rences. I know of no other rational theory 
except possibly local edema. 


EARLY RESULTS OF PERFORATING CYCLODIA- 

THERMY IN GLAUCOMA 

Dr. 1. Epwarp Rustin, Dr. Joun Romi, 
AND Dr. J. Hupert Mo ttoy (all by invita- 
tion) : Cyclodiathermy is defined as destruc- 
tion of the ciliary body by diathermy. Dia- 
thermy is the therapeutic use of high fre- 
quency current to generate heat within some 
part of the body. Longwave, shortwave, and 
microdiathermy were briefly discussed, and 
an historical account of perforating cyclo- 
diathermy, starting with Vogt in 1936, wes 
given. 

The modus operandi of lowering intra- 
ocular pressure by the use of cyclodiathermy 
(surface or perforating) has never been ade- 
quately explained. Several theories were 
mentioned. 

This series of 25 glaucoma patients (13 
private and 12 ward patients) was treated 
at the Graduate Hospital by using perforat- 
ing cyclodiathermy after the technique de- 
scribed by Ramon Castroviejo in Florida one 
year ago. Altogether 29 eyes‘were operated. 

The coagulating current of the Bovie dia- 
thermy machine, set at 10 on the dial, was 
administered with a special needle point (1.0 
by 0.15 mm.). The needle handle is com- 
pletely insulated except for the short needle- 
point tip. 

Under local anesthesia, the needle point is 
inserted through the undissected conjunctiva, 
5.5 mm. from the limbus, for eight seconds. 
A single row of 16 such perforating punc- 
tures is made all around the limbus through 
the conjunctiva—four punctures in each 
quadrant. Then a paracentesis is performed 
and a small air bubble is injected into the 
anterior chamber. 

Postoperatively, the patient is permitted 
out of bed the next day. The eye is dressed 
daily with a single dressing and pilocarpine 
drops are instilled once daily. It is recom- 
mended that, if repeat cyclodiathermy is done 
on the same eye, not more than six to eight 
punctures be made to prevent hypotension. 

The youngest patient so treated was five 
years of age, the oldest was aged 76 years. 
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The follow-up period varied from one to 10 
months, 

Ten patients with postoperative aphakic 
glaucoma—that is, 10 patients who developed 
glaucoma after cataract extraction—were 
: treated with perforating cyclodiathermy. The 
; tension was normalized in seven patients ; in 
: two, the tension remained somewhat ele- 
vated but there was relief of pain; and in 
one patient the tension fell to 9.0 mm. Hg 
(Schigtz) and has remained so far eight 
months. 

In a series of four patients with absolute 
glaucoma treated with perforating cyclodia- 
thermy, one had an excellent result ; two ex- 
| perienced relief from pain with some reduc- 
tion in intraocular pressure, and one patient 
had no relief and her eye was enucleated six 


q days after the cyclodiathermy procedure. 

} In a series of four patients with glaucoma 
secondary to rubeosis iridis diabetica treated 
with perforating cyclodiathermy, two showed 


good results with normalized tension ; one pa- 

tient had relief from pain and one patient 
y was listed as a failure. It is very interesting 
' to note that, in these four cases of rubeosis 
iridis, as soon as the cyclodiathermy needle 
was inserted and the current started, the ves- 
sels on the surface of the iris disappeared. 
As soon as the paracentesis was completed, 
the iris vessels reappeared. The perforating 
cyclodiathermy must have had a strong but 
temporary vasoconstrictor effect. 

In two cases of chronic glaucoma associ- 
ated with aphakia, good results were obtained 
with the perforating cyclodiathermy. In one 
of these cases it was necessary to repeat the 
cyclodiathermy procedure before the tension 
came to normal. 

In two cases of hemorrhagic glaucoma 
: good results were obtained with the perforat- 
ing cyclodiathermy. 

Two children with congenital glaucoma in 
each eye were also treated with this pro- 
cedure bilaterally. Both children had good 
results in each eye. 

There was one case of chronic simple 
glaucoma in a 50-year-old Negress which was 
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treated successfully with perforating cyclo- 
diathermy. 

Finally, there was one case of bilateral 
glaucoma associated with bilateral iridocy- 
clitis. One eye was treated with perforating 
cyclodiathermy. The result is recorded as 
poor because the tension fell from 50 mm. 
Hg to only 36 mm. Hg (Schigtz) but there 
was much less pain in the eye. 

In the series of eight Negro patients with 
glaucoma difficult to control, there were 
fairly good results reported with this pro- 
cedure of perforating cyclodiathermy. 

In closing, the authors expressed their deep 
appreciation and sincere thanks to Dr. Ed- 
mund B. Spaeth for permitting them to use 
the records of his private patients, and to 
use the patients from his ward service at the 
Graduate Hospital. They also thanked him 
for his generous assistance and guidance in 
helping prepare this paper. They also wished 
to thank Dr. William E. Krewson for allow- 
ing them to use his private patients in this 
report. 

Discussion. Dr. William C. Frayer: To 
further the discussion of this paper, I should 
like to present briefly a series of patients 
treated by cyclodiathermy at the Hospital of 
the University of Pennsylvania. All were op- 
erated upon by Dr. Harold G. Scheie or by 
residents under his direct supervision. 

The series may be divided into two groups. 
The first group includes 17 patients operated 
upon between 1946 and 1949. In all these 
cases, the Vogt technique, already described, 
was employed. Multiple punctures were 
placed over the bared sclera in a band begin- 
ning three mm. from the limbus and extend- 
ing out as far as seven mm. The longest fol- 
low-up period in this group is 53 months. At 
the time of the last follow-up, only seven of 
the 17 patients showed normal tension. Six of 
the group showed corneal opacities as a re- 
sult of cyclodiathermy. 

Discouraged by the inconstant control of 
tension, and by the high incidence of corneal 
damage and disorganization of the angle, Dr. 
Scheie discontinued the use of cyclodia- 
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thermy in 1949. In January of this year, 
however, influenced by Dr. Castroviejo’s* 
enthusiasm for a newer technique being 
used in Europe, he again began to perform 
cyclodiathermy. 

In this technique fewer punctures are 
used, they are placed six mm. from the lim- 
bus, and the electrode is held in place for a 
longer period of time for each puncture. In 
our patients, a single row of nine to 12 punc- 
tures was made six mm. from the limbus, 
beginning at the lower portion of the medial 
rectus, extending over the upper portion of 
the globe, and ending at the lower border 
of the lateral rectus muscle. A one-mm. elec- 
trode was applied for 10 seconds at each 
puncture. 

Thirteen patients have been operated upon, 
using this technique, at the Hospital of the 
University of Pennsylvania. The longest fol- 
low-up period for this group is 10 months, 
and it is too early to draw any but prelimi- 
nary conclusions. Of the 13 patients, two 
have been operated so recently that no fol- 
low-up is available. 

In the remaining 11 cases, the ocular ten- 
sion in nine was normal after one cyclodia- 
thermy operation. The other two cases re- 
quired a second operation which was then 
successful in controlling the tension. The re- 
operation was done over slightly more than 
the lower half of the eye. To date, none of 
this group of 13 patients shows corneal 
edema or opacity not present prior to the 
operation, and the postoperative course seems 
to have been much quieter than in the origi- 
nal group done by the older technique. 

Dr. Thomas Cowan: The essayists have 
presented a detailed account of the technique 
of cyclodiathermy and some very optimistic 
reports as to the result of the operation in 
various types of glaucoma. 

As in all new procedures, many cases by 
many operators will have to be done before 
the true value of the procedure can be 

* Castroviejo, R.: University of Florida midwin- 
ter postgraduate course in ophthalmology at Miami, 
Florida, January 18-20, 1951. 
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judged. At the Wills Hospital, on the service 
of Dr. Spaeth, I have observed seven ward 
cases, operated by the outlined technique 
during the last few years, which I would like 
to discuss briefly. 

Case 1. A white woman, aged 57 years, 
had two cyclodiathermy operations at three- 
week intervals. After temporary improve- 
ment, tension went up higher than before 
and the eye is now blind, painful, and dis- 
organized, but not in phthisis. 

Case 2. In a white woman, aged 61 years, 
after cyclodiathermy, the tension went up 
higher than before. The eye is now blind, 
but not painful. 

Case 3. A white woman, aged 52 years, 
had secondary glaucoma following cataract 
extraction. A cyclodiathermy was done, then 
repeated. The tension went up after tempo- 
rary remission. The eye is not painful, but 
the tension is high and the vision is now 
hand movements. 

Case 4. A Negress, aged 60 years, had sec- 
ondary glaucoma following uveitis and a tre- 
phine paracentesis and iris prolapse through 
the paracentesis opening. After cyclodia- 
thermy, the tension went up for a while and 
then subsided as partial phthisis bulbi en- 
sued. 

Case 5. A Negress, aged 57 years, had 
chronic simple glaucoma. After cyclodia- 
thermy, the tension went down, then up, and 
then down again. We thought it was con- 
trolled but finally at the last examination yes- 
terday, the tension was 31 mm. Hg (Schigtz) 
again so we expect it to go up. That was 
about seven months after the last cyclo- 
diathermy operation. 

Case 6. The patient, aged 50 years, had 
chronic simple glaucoma. After cyclodia- 
thermy, the tension was normalized. 

Case 7. A white woman, aged 21 years, 
had a tension which failed to normalize and 
vision was lost. 

Our percentage of failures should, how- 
ever, be no indictment of this procedure, 
since most of those eyes presented practi- 
cally hopeless conditions. The success, par- 
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tial and temporary, on these ocular wrecks is 
encouraging. The operation is of such ex- 
treme simplicity as scarcely to warrant the 
term “surgery,” and could be performed, I 
believe, by any novice in ophthalmology. 

If its long-term effects live up to its early 
promise, glaucoma surgery may very well be 
revolutionized in the direction of further 
simplicity. We have not reached this desired 
goal yet. Too few cases have been done by 
too few operators, and they have been fol- 
lowed too short a time. The sceptics, as well 
as the enthusiasts, will have to be heard 
from. However, enough success has been 
achieved to suggest that a surgical principle 
of very great value has been discovered. 

Especially significant are the favorable re- 
sults in some of those conditions which were 
heretofore considered intractable, especially 
rubeosis iridis and absolute glaucoma. 

The technique, as outlined by the essayists, 
although a good one and an easy one, should 
not be considered the final approach. Just as 
the principle of aqueous drainage through a 
filtering bleb was found to be a valuable or 
invaluable procedure and was exploited 
through various techniques, so also whatever 
factor is responsible for the success of the 
cyclodiathermy should and will be exploited 
through many other techniques until its full 
measure of benefit can be applied. 

Dr. George P. Meyer: I would like to ask 
the obvious question: To what does the uni- 
versity group attribute the differences in the 
results in the two studies that they made? 

Dr. William C. Frayer: In answer to Dr. 
Meyer's question, perhaps I did not make 
the point I should have made that we feel the 
difference in results is due to the different 
distances from the limbus; the punctures 
made by the original technique in the older 
group which showed the poorer results were 
placed up to three mm. from the limbus, 
whereas, in the newer groups they have all 
been placed six mm. from the limbus. 

Dr. E. I. Rubin: I would like to ask if 
paracentesis is recommended ? 

Dr. William C. Frayer: No, sir. 
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Dr. E. I. Rubin: I would also like to stress 
that our follow-up has only been for 10 
months. We feel that it is extremely im- 
portant to have the needle point insulated 
as Dr. Romig pointed out. He missed one 
case that had a follow-up of several months. 
A Negress, aged 50 years, had chronic sim- 
ple glaucoma. She was blind in one eye and 
had 6/6 vision in the other eye with only 
a 10-degree field, and tension up in the 50 
mm. Hg. We used this procedure as a pri- 
mary procedure, and five months later, I be- 
lieve, her tension continues to be normal ; the 
vision remains 6/6 with the 10-degree field. 
We consider this an excellent result. 


SURFACE THERAPY WITH THE SHAHAN 
THERMAPHORE IN RETINAL DETACHMENT 


Dr. Epwarp S. Grrrorp, Jr.: In 1934, it 
was suggested that the Shahan thermaphore 
applied to the sclera, in conjunction with 
posterior sclerotomy, might meet the require- 
ments of retinal detachment surgery. This 
method was used successfully by Langdon 
and by Post. 

Fourteen cases of simple retinal detach- 
ment were treated with the Shahan therma- 
phore at the Pennsylvania Hospital by Dr. 
Alexander G. Fewell, Dr. M. Luther Kauff- 
man, or me. Nine of them obtained com- 
plete reattachment, full or nearly full fields, 
and the return to normal vision or the vision 
the patient had before detachment. Two of 
the failures were in uncooperative patients. 

The conjunctiva is incised and an appli- 
cator, whose terminal end, a grid one-cm. 
square, is heated to a constant temperature 
of 160°F., and applied to the sclera for ore- 
minute periods until the entire area corre- 
sponding to the detachment is covered. The 
applicator is passed beneath the muscles with- 
out cutting them. The subretinal fluid is re- 
leased by performing a posterior sclerotomy 
at the site of the retinal tear. If the detach- 
ment is extensive, a second sclerotomy is 
placed where it will do the most good, and 
may be done before the thermaphore is ap- 
plied. 
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The advantages of this method are: (1) 
Less trauma to the eye; (2) retinal tear need 
not be so accurately localized since a large 
area is affected by a single application; (3) 
for the same reason, large holes and multiple 
holes are treated more effectively; (4) un- 
found tears have an excellent chance of clo- 
sure since the entire area of detachment is 
covered; (5) there is uniform temperature 
and depth of penetration, (6) muscle imbal- 
ance cannot result ; (7) the thermaphore may 
be used prophylactically after sclerotomy 
when removing an intraocular foreign body 
by the posterior route. 

Discussion. Dr. M. Luther Kauffman: It 
has been my pleasure and privilege to work 
with Dr. Gifford on most of these patients, 
and I can verify the ease with which the op- 
eration is performed. The time required is 
not too long. This may be important in some 
patients. The field retention in these pa- 
tients is very good indeed, and I think that 
is one of the great advantages of this type 
of surgical procedure. It may be asked 
whether to release the subretinal fluid be- 
fore or after the application of heat. We 
learned that more or less the hard way, and 
it seems to me that the conclusion from our 
experience is that, if the patient has been in 
bed and if just bedrest has caused the retina 
to return to its normal position, it is quite 
proper to apply the heat beforehand. That 
has definite advantages because one is deal- 
ing with a drier field. However, if the retina 
has not returned to its normal position, or 
nearly so, after several days in bed, it is 
quite reasonable and easily understood why 
the proper inflammatory reaction is not 
caused by applying the heat through a fairly 
thick layer of fluid. 

In that case, I think it is quite proper 
to drain the fluid beforehand. Our experience 
has taught us the advisability of this pro- 
cedure. 

Dr. Thomas Cowan: I think the results 
that Dr. Gifford has obtained in his cases 
certainly compare very favorably with those 
cases in which the much more complicated 
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diathermy machines are used. I would like 
to ask Dr. Gifford whether he sees any 
opacities in the vitreous after the operation, 
and if so, how long they last? 

Dr. Edward S. Gifford, Jr.: Of course 
we do see opacities in the vitreous. In all 
of our cases, there have been some but it is 
remarkable how few there are in the success- 
ful cases a while after operation. A little 
vitreous dust has remained in some cases 
and, in others, the media became absolutely 
clear. 

There is one case I like to recall. A man, 
aged 24 years, with a cryptogenic detach- 
ment was operated upon in 1941; subse- 
quently he was taken into the Army and 
became an artillery officer at the Maryland 
Proving Ground. As the guns went off he 
became a bit alarmed and reported that he 
had once been operated on for detachment 
of the retina. 

The Army wrote to me for confirmation, 
since he had 20/20 vision, a full field, clear 
vitreous, and the retinal pigmentation in the 
region of the ora serrata was visible only 
with maximum dilatation of the pupil. I 
should say that in half the cases which were 
successful the media was absolutely clear. 

The results by this method, of course, are 
not so dramatic as to suggest that it should 
supplant ignipuncture. I believe however, 
that it should have equal status with other 
methods now in use. 

M. Luther Kauffman, 
Clerk. 


COLORADO 
OPHTHALMOLOGICAL 
SOCIETY 


November 17, 1951 


Dr. Joun C. Lone, president 


CONJUNCTIVAL LESION 


Dr. B. Mute presented a boy, aged four 
and one-half years, who, according to his 
mother, had had a spot on the left eye since 
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the age of one year. The lesion was in the 
temporal bulbar conjunctiva near the limbus 
at the 3-o'clock position. It was round, yel- 
low-pink, somewhat raised. It had previously 
been more injected and raised. 

Discussion. Dr. J. Strong said the lesion 
looked like an episcleritis. Dr. J. Kafka felt 
it was a nonpigmented nevus and recom- 
mended its removal and sectioning for his- 
tologic diagnosis. The consensus of those 
who saw this lesion was divided between the 
use of cortone and further observation and 
surgical removal. 


SCLERAL THINNING 


Dr. Gertrupe HAUSMANN presented a 
63-year-old man on whose left eye near the 
limbus at the 2-o’clock position was a 2.0- 
mm. area of scleral thinning through which 
dark pigment was seen. 

Discussion. Dr. J. Strong stated that with 
the gonioscope the iris in the region of the 
lesion was raised. Dr. Hausmann said there 
is no obstruction to transillumination. It was 
decided that further observation was indi- 


cated. 


EXPOSURE KERATITIS 


Dr. Ratpu Dantetson brought before the 
group a two and one-half year-old girl who 
showed a small, gray corneal lesion at the 
level of the lower border of each pupil. These 
lesions were 2.5 to 3.0 mm. long, crescentic 
in shape, with the concavity upward and 
slightly raised. They had been under obser- 
vation for several weeks and, until recently, 
had always stained. In all other respects the 
eyes were completely normal; even when 
the lesions stained there was no irritation, 
redness, or tearing. 

The patient's mother said that, when 
asleep, the little girl’s eyes were always a 
little open and that she could see the color 
of the patient's irises between the lids. This 
trait is found in two or three other members 
of the family on the father’s side but there 
are no known corneal lesions in these per- 
sons. There is one sibling, a one-year-old sis- 
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ter, who also sleeps with the eyes a little 
open. She has no corneal lesions. 

Many methods of treatment were tried, in- 
cluding local cortone, but the lesions per- 
sisted in size, shape, and ability to stain. 
Three weeks ago, total occlusion was begun 
on one eye. This morning, on uncovering the 
occluded eye, it was found for the first time 
not to stain and to Dr. Danielson’s surprise, 
the other eye, for the first time, did not 
stain either. 

Discussion. Dr. M. Marcove called this 
a dystrophic band-keratitis. Dr. R. Mullen 
of Lowry Air Force Base considered it an 
abiotrophy on the basis of a hereditary physi- 
ologic defect in which exposure is a prin- 
cipal factor. Dr. S. Goldhammer suggested 
the local use of cod-liver oil drops or oint- 
ment. Dr. J. Egan recommended riboflavin. 


RETINAL PIGMENTARY DISTURBANCE 


Dr. Joun EGan presented a 28-year-old 
man whom he had seen for a routine re- 
fraction in April, 1951. Vision was 20/15 
and the eyes were normal except for a small, 
round, 0.2-prism diopter area of retinal pig- 
mentary disturbance just above the right 
macula and a similar lesion just below the 
left macula. 

In April these lesions could be outlined 
on a tangent screen. Now the lesions are 
larger, vision remains at 20/15 each eye, but 
the lesions cannot be charted, possibly be- 
cause of inadequate fixation. 

It was felt by the group that the lesions 
were still too ambiguous for exact diagnosis 
and further observation was recommended. 


CORNEAL FOREIGN BODY 


Dr. Morris Kapian presented a nine- 
year-old boy whom he had first seen in 
August, 1950, with an intensely red left eye. 
The patient had been treated for pink-eye 
for a month prior to examination but was 
found by” Dr. Kaplan to have a metallic 
foreign body in the cornea. Vision was: 
R.E., 20/15 ; L.E., 20/200. 

The foreign body was removed and, be- 
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cause of a very hazy left vitreous with large for fear of increasing inflammation. Dr. E. 
floaters, X ray films were taken. No intra- Bard recommended a course of streptomycin. 
ocular foreign body was demonstrated. There Dr. F. Nelson, Colorado Springs, suggested 
was prompt healing of the cornea but the that this might be an atypical sympathetic 
vision remained the same. ophthalmia and recommended cortisone ther- 
The patient failed to return for follow- apy. 
up until last week. Corrected vision at this Following dinner and discussion of these 
time was: R.E., 20/100; L.E. 20/25. The cases, several members of the society who 
vitreous of each eye now resembled the had attended the recent meeting of the 
earlier appearance of the left. No retinal le- American Academy of Ophthalmology and 
sions could be seen. The slitlamp has never Otolaryngology reported in detail on in- 
shown inflammation, cells, or increased struction courses they had taken. This in- 
aqueous density in either eye since the heal- formal, open-forum meeting was, as usual, 
ing of the cornea of the left eye. one of the most enjoyable meetings of the 
Discussion. Dr. Edward Swets suggested year. 
a tuberculous etiology. Dr. George Filmer Thomas M. Van Bergen, 
warned against incautious use of tuberculin Recorder. 


OPHTHALMIC MINIATURE 


This country, I regret to say, affords but too many opportunities for 
studying diseases of the eye, owing to the peculiar variableness of our 
climate, the reckless character of our population, the very great prevalence 
of scrofula, the poverty, dirt and misery, and destitution of our people, 
particularly in large cities like this, the bad feeding, the bad clothing, the 
exposure, and late hours, and the overworked condition of some of the 
feeblest part of our community, whose minds and bodies are enslaved 
and chained to the god of wealth ; who may, with the buoyant elastic spirit 
peculiar to our nation, rise out of sorrow or affliction with even a word 
of sympathy or of kindness, but whose naked and worn frames sink and 
wither under privation and disease. 

Why do I recount these miseries? How do they cross the path of the 
oculist ? Go into any ophthalmic institution, look around you there and 
see how many sempstresses, milliners and shirt-makers, stand around, of 
all ages, but chiefly young women from eighteen to twenty-five, pale with 
watching, haggard with working sixteen hours a day for 3s. 6d. or 4s. 
per week, cold, and perhaps hungry, and nearly blind with stitching for 
the votaries of fashion. 


W. R. Wilde, 
Lancet, 1845. 
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THE 1952 SPRING MEETINGS 


The 88th annual meeting of the American 
Ophthalmological Society was held at the 
Homestead, Hot Springs, Virginia, from 
June Sth through the 7th; 125 members and 
30 guests were registered. The president, 
Lawrence T. Post, St. Louis, was in the 
chair. Twenty-two scientific papers were 
presented. 

The opening paper was that by H. Rom- 
mel Hildreth on “Daviel, modern surgeon.” 
This excellent review of Daviel’s life and 
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times was most appropriate, because on 
April 17, 1752, he described his method of 
cataract extraction which revolutionized our 
science. Dr. Hildreth pointed out that the 
method of Daviel with minor variations is 
that most frequently performed by cataract 
surgeons today, particularly in the United 
States. The remainder of the program was 
of the usual high quality and consisted 
chiefly of clinical subjects of timely interest, 
inciting lively discussions. 

The weather was most kind to us, and the 
members took advantage of it to the fullest 
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extent, enjoying, when they weren't busy 
with scientific matters, golf, tennis, skeet 
shooting, riding, and other indoor and out- 
door sports. There were ample opportunities 
for social festivities, culminating in a cock- 
tail party given in honor of the president by 
his St. Louis colleagues and enthusiasti- 
cally attended by all members and guests. 

Conrad Berens of New York was elected 
president ; William L. Benedict of Rochester, 
Minnesota, the vice-president ; and Maynard 
Wheeler of New York was reélected secre- 
tary-treasurer, a post which he has filled 
with great efficiency for several years. Paul 
Chandler of Boston was appointed to the 
council. 

The Howe Medal of the society was 
bestowed on Francis Heed Adler of Phila- 
delphia in recognition of his many outstand- 
ing scientific contributions to ophthalmology 
and of his leadership in this field. This was a 
particularly apt choice of recipient of this 
high token of respect as evidenced by the 
prolonged applause that greeted the an- 
nouncement by the chairman of the com- 
mittee for awards. 

The 1953 meeting of the society will be 
held in Hot Springs, Virginia, our favorite 
place, on May 28th, 29th, and 30th. 

The combined meeting of the Section on 
Ophthalmology, A.M.A., with the Associa- 
tion for Research in Ophthalmology took 
place in Chicago June 10th, 11th, and 12th 
in Thorne Hall on the Chicago campus of 
Northwestern University. The association 
held its meetings in the mornings and the 
section in the afternoon of these days. The 
combined meeting, first attempted last year, 
appears to be a happy solution of the prob- 
lem of putting together the programs of 
experimental ophthalmology on the one hand 
and essentially clinical ophthalmology on the 
other. The attendance, although disappoint- 
ingly small, was faithful to the end and 
showed eager interest in the papers that were 
presented. 

David G. Cogan of Boston was the chair- 


man of the Association for Research and re- 
vealed cogent and profound knowledge of 
all phases of ophthalmology in his comments 
at the end of each presentation. The papers, 
19 in all, covered a wide range of experi- 
mental subjects. It was interesting to see 
that six of these had to do with the lens, and 
five with pharmaceutical topics. The dis- 
cussions, at least those that could be heard, 
were informative and lively. 

At the annual banquet of the association 
on June llth, V. Everett Kinsey, Ph.D., 
Detroit, was appropriately awarded the 
Proctor Medal, the highest honor at the 
hands of the association. His significant 
work on experimental ophthalmology, par- 
ticularly in the use of tracer substances in 
the study of the blood-aqueous barrier, is 
too well known to need further comment. 

Albert M. Potts, M.D., of Cleveland, 
Ohio, received the award of $100.00 for the 
best paper given in the previous year. This 
paper on “Studies on the visual toxicity of 
methanol” has appeared in the 1951 Pro- 
ceedings of the association (Am. J. Ophth., 
35:107, May, Part II, 1952). The co-author 
is Lorand V. Johnson also of Cleveland. A 
careful study of the paper will convince the 
reader that the award was justified. 

The Section on Ophthalmology got off to 
a good start with the chairman’s address by 
Edwin B. Dunphy of Boston, who discussed 
the necessity for maintaining the highest 
principles of medical ethics and practice at 
all times, but particularly in these days. 
He pointed out that medicine is subject to 
vicious and often unfair attacks from many 
quarters, especially the left, and the threat 
of socialized medicine, although subdued for 
the moment, is still a very real and very ugly 
one. Dr. Dunphy courageously and most 
ably attacked those few among us who put 
mammon before humanity. The deep sin- 
cerity of his remarks reflected the staunch 
integrity of his sterling character and was 
most impressive. 

The invited foreign guests of the section 
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were Giambattista Bietti, Pavia, Italy, who 
addressed the members on the effects of 
oxygen supply in ophthalmic diseases, and 
Holger Ehlers, Copenhagen, Denmark, 
whose subject brilliantly covered the phi- 
losophy and psychology of visual acuity. In 
addition to these two distinguished papers, 
there were 17 other presentations of un- 
usually good quality. 

Three scientific exhibits by members of 
the section received recognition of distinc- 
tion by the A.M.A. That by A. B. Reese, 
Frederick C. Blodi, and John C. Locker of 
the Institute of Ophthalmology, Columbia 
University-Presbyterian Medical Center, 
New York, on the “Clinical course and 
pathology of retrolental fibroplasia,” was 
awarded a certificate of merit. The exhibits 
by Kenneth L. Pickrell, Thomas Ray Broad- 
bent, and Elon Clark of Duke University 
School of Medicine and Hospital, Durham, 
North Carolina, on “Tatoo of corneal 
scars,” and the one by Col. Victor A. 
Byrnes (MC) U.S.A.F., School of Aviation 
Medicine, Randolph Field, Texas, on “Avia- 
tion ophthalmology” received honorable 
mention. 

The Medal for Distinguished Service to 
Ophthalmology was most happily awarded 
to Arthur J. Bedell of Albany, New York, 
a former chairman and a delegate for many 
years of the section, for his contributions, 
leadership, and life-long devotion to the 
interests of ophthalmology and to the Sec- 
tion on Ophthalmology. 

The newly elected officers of the section 
for 1953 are Francis Heed Adler of Phila- 
delphia, chairman; Frederick A. Davis of 
Madison, Wisconsin, vice-chairman ; Trygve 
Gundersen of Boston, secretary ; and Harold 
G. Scheie of Philadelphia, assistant secre- 
tary. 

The next combined meeting of the re- 
search association and the section will be 
held during the convention of the A.M.A. 
in New York during the week of June 8, 
1953. 


RESOLUTION 


It is a pity that the combined meeting did 
not attract a larger attendance. The pro- 
grams were excellent and the officers had 
worked assiduously to produce most tempt- 
ing fares. The absent members of both 
organizations have missed a great deal of 
new information of high value to their daily 
work, for even the experimental papers re- 
vealed many noteworthy clinical applications. 
To be sure, these papers will be published 
in due course of time and can be studied 
then, but this does not replace the stimula- 
tion of ideas encouraged by personal at- 
tendance. It would be most helpful to the 
officers of these organizations if absent 
members would express the reasons for 
their nonattendance this year. 

Derrick Vail. 


RESOLUTION 


At the annual executive meeting of the 
American Board of Ophthalmology, May 
29, 1952, the following resolution on the 
death of Walter B. Lancaster was approved. 


RESOLVED THAT, with sorrow the members 
of the American Board of Ophthalmology 
record the passing of Walter B. Lancaster. 

Ophthalmology has been blessed with 
many outstanding leaders but Dr. Lancas- 
ter’s unselfish devotion to the advancement 
of ophthalmology places him in a unique 
category in its history. 

During Dr. Lancaster’s lifetime, the 
board grew from a committee on examin- 
ation in ophthalmology to a national examin- 
ing board with its certificate recognized as a 
standard of achievement in ophthalmology. 
As a founder of this board, he set the early 
standards for certification of ophthalmolo- 
gists—a subject of lasting interest to him. 
His keen insight and analytical mind guided 
the board in its efforts to improve the train- 
ing of young ophthalmologists. 

His studies in Vienna, Edinburgh, and 
London, after graduating from the Har- 
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vard Medical School, led to a deep interest 
in physiologic optics. His methods and tests 
in the field of refraction are internationally 
recognized. 

In addition, his European studies inspired 
his efforts to establish approved graduate 
training in this country. He lived to see one 
of his greatest hopes become a reality— 
our medical schools and hospitals offering 
ophthalmologists not only practical train- 
ing but courses in the basic sciences as 
applied to their specialty. 

Among his contributions to ophthal- 
mology, locally and nationally, are: the 
founding of the Boston Nursery for Blind 
Babies, the organization of the Ophthal- 
mological Study Council, now called the Lan- 
caster Course, the creation of a course for 
orthoptists, and a recent book on optics. 

An amazing characteristic of Dr. Lan- 
caster’s was the ability not only to par- 
ticipate in innumerable organizations but 
also to be a guiding spirit. His loss will 
leave a void in many organizations. These 
include the American Ophthalmological 
Society, the National Society for the Preven- 
tion of Blindness, the American Orthoptic 
‘Council, the Illuminating Engineering So- 
ciety, the Advisory Board of Medical Special- 
ties, the Optical Society of America, and the 
Association for Research in Ophthalmology 
but, above all, in the American Board of 
Ophthalmology. 
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His long years of service were not with- 
out recognition. Dartmouth College con- 
ferred the honorary degree of Doctor of 
Science in 1939, In 1943, the Leslie Dana 
Gold Medal was awarded to him for out- 
standing service in the prevention of blind- 
ness and the conservation of sight. To com- 
memorate his 80th birthday, the AMERICAN 
JouRNAL OF OPHTHALMOLOGY published 
the Lancaster Testimonial Issue in May, 
1943. Two years later he received the Howe 
Medal from the American Ophthalmological 
Society. He is among the few men who have 
served as president of the three national eye 
societies. He also served as president of the 
New England Ophthalmological Society, a 
number of terms as president of the board, 
and as chairman of the American Committee 
on Optics and Visual Physiology for many 
years. 

Even a partial list of Walter B. Lancas- 
ter’s contributions and achievements reveal 
him as a man of great honor, integrity, and 
culture. Greatly loved and respected by his 
colleagues and associates, the members of 
the American Board of Ophthalmology are 
grateful for having shared in his greatness 
and hereby attest that his legacy of scientific 
achievements in research, education, and 
practice will be of lasting value to ophthal- 
mology for all time. 

Respectfully submitted, 
Conrad Berens, M.D. 
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SIR CHARLES SCOTT SHERRINGTON 
(1857-1952) 


The great Sherrington passed away 
March 4, 1952, after attaining the age of 
94, the same span reached by his contem- 
porary, the brilliant dramatist, George Ber- 
nard Shaw, who died 16 months earlier. 
Their longevity was not affected apparently 
by the persistent stress of creative mental 
work. To cite Longfellow’s Morituri Salu- 


tamus, “These are indeed exceptions; but 
they show how far the gulf stream of our 
youth may flow.” 

Sherrington was born in London, No- 
vember 27, 1857. His medical studies were 
begun at Edinburgh, continued at Cam- 
bridge, and completed at St. Thomas’s Hos- 
pital. While at Cambridge, Sherrington was 
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introduced to research in neurophysiology by 
Langley with whom he wrote his first two 
papers. After securing his medical degree 
(M.B.) in 1885, he spent the next two years 
on the continent, commissioned by the Royal 
Society to investigate the cholera epidemics 
in Spain and Italy. As byproducts of this 
project he met Cajal and Golgi and studied 
under Virchow and Koch. On his return 
he became lecturer in physiology at St. 
Thomas’s Hospital. 

Sherrington’s big opportunity came in 
1891 when he was appointed superintendent 
of the Brown Institute for Advanced 
Physiological and Pathological Research. 
Like his predecessor, Sir Victor Horsley, 
Sherrington—then aged 34 years—utilized 
fully the opportunities for animal experi- 
mentation in this veterinary institution, 
and immediately began his classical re- 
searches. 

His original aim was to elucidate the 
mechanism of reflex actions. As a pre- 
liminary step he mapped completely the 
somatic distribution of the ventral and dorsal 
spinal nerve roots in cats and dogs and 
finally in monkeys. In the course of these 
studies he demonstrated the association of 
the lateral horn cells with sympathetic out- 
flow. He found further that nearly one half 
of the nerve fibers to muscles are sensory 
and linked to the muscle spindles discovered 
by Golgi. A new sense was revealed which 
Sherrington named “proprioception.” The 
continued investigation of proprioception 
led to the discoveries of the stretch reflex 
and the reciprocal innervation of antago- 
nistic muscles. 

Sherrington eagerly followed the clinical 
clues in the writings of Hughlings Jackson 
but unlike Jackson he verified every concept 
including Jackson's intuitive generalization, 
“Integration keeps pace with differentia- 
tion.” To Jackson belonged the suggestion 
that the rigidity in hemiplegia originated 
from unantagonized activity of subcortical 
centers, but Sherrington’s experiments on 


decerebrate rigidity gave ample proof to this 
hypothesis. 

His lectures at Yale University in 1904, 
later published as The Integrative Action of 
the Nervous System in 1906 refashioned 
neurophysiology. With a will reminiscent of 
Ella Wheeler Wilcox’s line, “What obstacle 
can stay the mighty force of the sea-seeking 
river in its course,” he displaced chaos and 
mystery with order and understanding. He 
introduced new words, new meanings— 
synapse, proprioception, nociceptive, re- 
ciprocal innervation, convergence, summa- 
tion, the final common path. 

Possibly because of his own near-sighted- 
ness, Sherrington had an enduring and deep 
interest in the visual apparatus. He was con- 
sulted as an authority on school hygiene, 
sight tests, and factory lighting. His 325 
scientific papers include studies of the optic 
nerve, color blindness, Listing’s law, flicker 
fusion, retinal correspondence, the proprio- 
ceptive nerve supply of the extrinsic ocular 
muscles, and eye movements. The coinage of 
“reciprocal innervation” probably stems 
from the phrase “reciprocal action” used in 
the description of visual phenomena in 
Baly’s translation of Johann Miller's text 
on physiology. In his later years when his 
interest turned to the philosophy of science 
Sherrington repeatedly fixed on visual mech- 
anisms to illustrate his viewpoints. “The wis- 
dom of the body,” a chapter in Man on his 
Nature (1940) presents a remarkable poetic 
account of the development and structure of 
the eye which was reprinted in the Scientific 
American of May, 1952. The following brief 
excerpt gives some idea of its flavor: 

The human eye has about 137 million separate 


“seeing” elements spread out in the sheet of the 
retina, The number of nerve-lines leading from 
them to the brain gradually condenses down to 
little over a million. Each of these has in the 
brain, we must think, to find its right nerve-ex- 
changes. Those nerve-exchanges lie far apart, and 
are but stations on the way to further stations. The 
whole crust of the brain is one thick tangled 
jungle of exchanges and of branching lines going 
thither and coming thence. As the eye’s cup 
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develops into the nervous retina, all this intricate 
orientation to locality is provided for by corre- 
sponding growth in the brain. 


Again in the preface to the 1947 reprint 
of The Integrative Action of the Nervous 
System, he writes: 


How habitually and unwittingly the self regards 
itself as one is instanced by binocular vision. Our 
binocular visual field is shown by analysis to pre- 
suppose outlook from the body by a single eye 
centered at a point in the midvertical of the fore- 
head at the level of the root of the nose. It, un- 
consciously, takes for granted that its seeing is 
done by a cyclopean eye having a center of rota- 
tion at the point of intersection just mentioned. In 
this visual field it obtains visual depth by unknow- 
ingly combining besides the actually identical fixa- 
tion points, the host of homonymously and heter- 
onymously-crossed images of not too great dis- 
paration. The combining of these last rests on a 
cancelling out—an algebraical submental summa- 
tion—of the two disparations of right and left 
eye images respectively. Oneness is obtained by 
compromise between differences, if not too great, 
offered to the perceiving “self.” There are other 
perceptual instances. The brightness of a binocular 
field differs hardly sensibly from that of either of 
two equally illuminated uniocular fields composing 
it. But the quantity of stimulus received by the eyes 
is roughly double in the binocular observation that 
which it is in the uniocular. If, with relatively simple 
fields, the brightness of one uniocular field is less, 
but not too greatly less, than that of the twin field 
offered to the other eye, the binocular brightness 
is intermediate between that of the two uniocular 
fields. If the difference of brightness between the 
two uniocular fields is too great there is alternating 
oscillation, rivalry instead of binocular fusion. 
Again, with colours, binocular fusion results in an 
intermediate tint: thus the red and green postage 
stamps give a sheeny bronze when binocularly 
united. . . . Psychical integration is immensely in- 
fluenced by meaning. Conjunction in time 
without necessarily cerebral conjunction in space 
is thus an element in the unification of the mind. 
Simultaneity will of itself make a mental unity. 


At the bicentenary of Goethe’s birth Sher- 
rington contributed his appraisal in the 
British Medical Journal of August 27, 1949. 
This, his last publication—written at the age 
of 92 years—typically exhibits an individual- 
istic reaction, as the following passage illus- 
trates: 

Goethe gloried in the Court functions of Saxe- 
Weimar. He was never an admirer of the French 


Revolution. . . . I should suppose him, translated 
into English terms, a moderate conservative. . . . 
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To appraise (his scientific writings) is not a con- 
genial task. . . . We have to bear in mind that 
Goethe was both a poet and a pagan. It was only 
at the end of his life that, perhaps for appearances, 
he made some approaches towards the Christian 
faith. . Goethe was a man who greatly im- 


pressed his contemporaries. His self-confidence as 
a scientific theorist was that of an enthusiast and 
amateur. 

Sherrington was professor of physiology 
first at Liverpool from 1905 to 1913, and then 


Sherrington at the age of 93 years. (Photograph by 
Allan Chappelow. ) 
at Oxford to his retirement in 1936 at the 
age of 79 years. He received numerous dis- 
tinctions—the Croonian lectureship in 1897 
and again in 1913, president of the Royal So- 
ciety in 1920, knighthood in 1922, and the 
Nobel prize, shared with his pupil Adrian, 
in 1932; also honorary doctorates from 21 
universities and honorary membership in 40 
academies as tokens of worldwide homage. 
A friendly attachment to America was in- 
spired by his visits in 1904 and 1927 and by 
his roll of distinguished American pupils, 
which included Harvey Cushing, Wilder 
Penfield, and John Fulton. 
James E. Lebensohn. 
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CORRESPONDENCE 
CYLINDER-ROTATION TEST 
Editor, 
American Journal of Ophthalmology : 

In his letter to the editor in the April, 1952, 
issue of the JourNat, Dr. Pascal questions 
the correctness of two points in my article on 
the cylinder-rotation test. 

The first concerns the use of the term “ro- 
tation angle” for the “Richtwinkel” of the 
German literature. Unfortunately I was not 
familiar with Dr. Pascal’s excellent transla- 
tion of “guide angle” which comes very close 
to the meaning of the original German term. 
Dr. Pascal continues to say that the term ro- 
tation angle should be applied to what I called 
“angle alpha” representing the angle of mal- 
position of the cylinder, according to Kra- 
mer’s use of “Drehwinkel.” 


Lindner uses the latter term only once im 


his monograph, but in such a manner that a 
clear distinction is made between it and the 
angle of malposition of the cylinder. In a 
personal communication Lindner defined his 
conception of “Drehwinkel” as “any angle 
created by turning the cylinder off its correct 
position, without having to draw conclusions 
from it.” 

The “Richtwinkel” is created by the same 
maneuver, but derives its name from the fact 
that the examiner is guided by it. According 
to this, rotation angle and guide angle are 
twin brothers differing only in their interpre- 
tation by the examiner. 

I intentionally refrained from attempting 
a literal translation of “Richtwinkel” and 
chose to call it rotation angle for several rea- 
sons: (1) It seemed logical and consequen- 
tial to give the epitheton of “rotation” to an 
angle produced by cylinder rotation and con- 
nected with the cylinder rotation test. (2) 
Kramer, in his discussion of Lindner’s pre- 
sentation, suggested the name of “Drehastig- 
matismus” (rotation astigmatism) for the 
astigmatism produced by malposition of the 
correct cylinder. (3) The fact that the Richt- 
winkel was so named because it guides the 


examiner did not appear more important 
than the mechanics of its creation, namely 
rotation of the cylinder. However, Dr. Pas- 
cal’s point is well taken because, in general, 
an existing term should not be changed. 

Dr. Pascal also takes exception to my 
statement that “it is often advantageous to 
postpone final estimation of the spherical 
component of a refractive error until the 
correct cylinder has been found” by the 
cylinder rotation test. He stresses the neces- 
sity of neutralizing one meridian as accu- 
rately as_ possible before appraising the 
phenomena of cylinder retinoscopy and also 
refers to Lindner’s emphasis of this point, 
because. “otherwise one may not even get 
the characteristic phenomenon of oblique 
opposite movements in the newly created 
false mixed astigmatism.” 

I believe that Dr. Pascal misinterpreted 
my statement. I did not suggest to neglect 
the spherical component to such an extent 
that no conclusions could be drawn from the 
retinoscopic picture, but only to postpone its 
final estimation. This is quite permis- 
sible, even according to Lindner, and does 
not, or not materially, interfere with the 
practical application of the cylinder rotation 
test in which attention is focused upon the 
axis of the newly created astigmatism. 

Dr. Pascal is referring to the charac- 
ter of the newly created mixed astigma- 
tism which may also be utilized to estimate 
correct cylinder power, and it is in this con- 
nection that Lindner emphasizes the neces- 
sity of a correct sphere. The significance of 
this phenomenon in relation to the cylinder 
rotation test is discussed by Lindner in his 
monograph on cylinder retinoscopy (S. Kar- 
ger, Berlin, 1927) on page 98: “If the pa- 
tient accommodates . . . or if the spherical 
correction of the first neutralized principal 
meridian is not entirely correct, the charac- 
ter of the created mobile astigmatism is 
changed and this criterion can be utilized 
with some certainty only if the difference 
between the two movements is great, or a 
distinct band appears. In this case one can 
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only rely on the second criterion, namely the 
so-called ‘Richtwinkel.’” 
(Signed) Eric W. Fantl, 
Chicago, Illinois. 


BOOK REVIEWS 
ANNE£E THERAPEUTIQUE EN OPHTALMOL- 
ocie. Volume II. Edited by G. E. Jayle 
and A. Dubois-Poulsen. Paris, L’Expan- 

sion Scientifique, 1951. Clothbound, 397 

pages. Price: Not listed. 

This yearly publication which had _ its 
debut in 1950 has excited such interest that 
an Italian edition is in prospect soon under 
the direction of Calamandrei. The present is- 
sue considers several surgical as well as 
many medical aspects of ophthalmic thera- 
peutics. Featured discussions of cortisone 
and ACTH, however, are reserved for the 
next annual volume. Among the surgical top- 
ics are enucleation and its substitutes (in 
which enthusiasm for the integrated implant 
is evident); management of concomitant 
squint; congenital impatency of the naso- 
lacrimal duct; and trichiasis of the lower lid 
in trachoma. Glasses too are discussed and 
many of us join in the regret that polaroid 
spectacle lenses have been commercially re- 
stricted to sunglasses only. 

Several subjects in the inaugural volume 
are again presented but with new material by 
other authors. In the present article on radi- 
ational energy, Gros maintains that actinic 
rays can affect the cornea and conjunctiva 
within a radius of 10 meters (33 feet) from 
an intense source if the duration of exposure 
is sufficiently prolonged. The chemotherapy 
of ocular tuberculosis, originally discussed 
by Bietti, is considered to warrant another 
paper, this time by Viallefont; while Bietti 
now expresses himself on vitamin therapy. 

Under the caption of “orthobiotic serum” 
the antireticulo-endothelial cytotoxic serum 
of Bogomoletz is investigated with an open 
mind, but its value is considered dubious. 
For thyrotropic exophthalmos a new pitui- 
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tary inhibitor is being tested, derived by 
splitting diethy|-stilbestrol-paraoxypropio- 
phenone. This substance lacks peripheral 
estrogenic effect and permits a wide latitude 
of dosage, 50 to 1,500 mg. daily. It seems 
valuable when thyroid and sex hormones are 
contraindicated. Interstitial keratitis is being 
treated by both systemic and local therapy. 
Daily subconjunctival injections of penicil- 
lin, 100,000 to 200,000 units, are advised. In 
severe cases a perilimbic mucous membrane 
graft is suggested for trophic therapy. 

The bibliographies are extensive but un- 
fortunately typographical errors in the au- 
thors’ names are numerous. American litera- 
ture must not be too accessible or not widely 
read since the writer on antibiotics states no 
work has yet been done with a chloromycetin 
ophthalmic solution. But the publication as 
a whole has more than sufficient virtue to 
overcome such minor lapses. 


James E. Lebensohn. 


Report OF THE NATIONAL WoRK SESSION 
ON THE PrescHoot BLinp Pub- 
lished by the American Foundation for the 
Blind, 1951. (15 West 16th Street, New 
York 11, New York.) Price: 75 cents. 
Thirty-three ophthalmologists, psychia- 

trists, psychologists, social workers, child 

welfare workers, educational supervisors, 

nursery school counselors and directors, a 

blind child’s parent, and a field worker took 

part in this conference, held April 13 to 17, 

1951. 

The alarming increase of blind children, 
now estimated by Owen and Owen to be 600 
new babies a year, gave this session an even 
more grim note than the one held in 1947. 
Four groups met simultaneously for four 
days to consider I. Existing research; II. 
Service to parents; III. Types of programs, 
and IV. Standards for the training of pro- 
fessional workers dealing with preschool 
blind children. 

The research group reported a dearth of 
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information on all aspects of the problem. 
Medical and pediatric investigation of retro- 
lental fibroplasia has so far been fruitless ; 
social, psychological, psychiatric, and educa- 
tional research on the young blind is very in- 
adequate. 

The group concerned with professional 
services to parents of blind children brought 
out the fact that the child’s emotional health 
and personality adjustment are a direct re- 
ection of the parents’ emotional adjustment 
to their blind child. They advise mandatory 
registration of all blind children and that a 
booklet be prepared explaining that, though 
the child happens to be blind, he is first and 
foremost a child needing the usual care but 
requiring additional love, understanding, se- 
curity, and patience. The child should be 
trained in talking, chewing, walking, toilet 
care at an early age, and maintain his own 
personality and establish his independence in 
his family and community. Trained coun- 
selors, social workers, and preschool educa- 
tors are almost indispensable if the best in- 
terests of child, parents, and community are 
to be served. 

Institutes for parents at state and other 
schools were discussed. A week is a satisfac- 
tory period with seven to 20 parents in at- 
tendance. Opinion as to whether the blind 
children should or should not also attend 
varied, The group felt the child should live at 
home during preschool years and that event- 
ually clinics in eye and ear or children’s hos- 
pitals with all types of professional service 
available might be desirable. (If 600 new 
blind children are to be added each year for, 
say, the next 10 or more years, numbers may 
force the issue.) Parent-teacher association 
relationships were discussed. 

Stress was laid upon the optimum develop- 
ment of the whole child, its individual worth, 
and a sensitive respect for its feelings. Em- 
phasis was placed on the idea that “devia- 
tions in development do not seem to be de- 
pendent on lack of vision but rather upon 
inadequacies in family relations and lack 
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of information on the parents’ part of what 
a blind child is capable of doing.” 

Institutional placement leaves a traumatic 
effect. Home visiting and counseling service 
is strongly advocated. Some day-school pro- 
grams for preschool blind children have been 
initiated—‘“many blind children are able to 
participate in a regular nursery school pro- 
gram with seeing children.” 

It was the consensus of all the groups that 
a central clearing office should be set up, and 
that the American Foundation for the Blind 
be asked to do this; that funds be raised for 
this specific purpose; that a full-time na- 
tional consultant on the preschool blind child 
be appointed on the staff of the foundation; 
that information be made available to oph- 
thalmic and pediatric journals and the Jour- 
nal of the American Medical Association; 
that possibilities be explored of combined 
training in social casework and nursery 
school education to provide personnel to meet 
a current realistic need and that scholarships 
should be made available for this training. 

E. V. L. Brown. 


Virus Keratitis. By Jean Dubar. Report 
presented to the Société d’Ophtalmologie 
de Paris, November, 1951. Paris, Charles- 
Lavanzelle & Co. 103 pages. 

This volume is a valuable and comprehen- 
sive collection of data concerning virus kera- 
titis and establishes the groundwork for fur- 
ther research and discussion in an important 
and still partly unknown field. 

After a short review of the clinical ex- 
amination of the cornea, the author gives a 
concise survey on the etiologic possibilities of 
superficial corneal diseases and refers to the 
difficulties in determining a virus origin. The 
punctate superficial keratitis in epidemic 
keratoconjunctivitis is discussed at length 
and its relationship to nummular and disci- 
form keratitis is outlined. The purely epi- 
thelial varieties include herpes corneae, 
herpes zoster corneae, and the keratitis which 
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occasionally accompanies such contagious 
diseases as German measles, measles, small- 
pox, chickenpox, variola, mumps, and in- 
fluenza. One chapter is devoted to each of 
these forms and contains a clinical descrip- 
tion and corresponding bacteriologic and ex- 
perimental studies. 

Striate keratitis, filamentous keratitis, dis- 
ciform keratitis, and keratitis punctata pro- 
founda are subgroups of different morpho- 
logic appearance. Molluscum contagiosum 
and the common wart sometimes cause cor- 
neal abnormalities. Rarer still are the kerati- 
tides in the course of lymphogranuloma ve- 
nereum, Boeck’s sarcoid, Reiter’s and Beh- 
cet’s disease, or those occurring in virus 
infections of animals. 

The importance of specific inclusion 
bodies in the diagnosis of virus infections is 
stressed by many authors in spite of certain 
uncertainties in the interpretation of espe- 
cially intranuclear inclusions. The inoculation 
of the rabbit cornea is particularly instruc- 
tive in herpetic infections but a negative re- 
sult does not exclude the presence of a viral 
infection and agglutination and the comple- 
ment-fixation tests must be added to clarify 
the diagnosis. The microbiologists classify 
the viruses as dermotropes, dermoneuro- 
tropes, neurotropes, and mesodermotropes 
on the basis of their affinity for certain tis- 
sues. Vaccinia and aphthous dermatitis be- 
long to the first group, herpes and poliomye- 
litis to the second, Nicolas’s and Favre’s dis- 
ease are included in the third group. A virus 
might cause a septicemialike reaction in in- 
fluenza or a proliferative mass in molluscum 
contagiosum. 

The treatment of virus diseases of the 
cornea is dealt with in several chapters and, 
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in general, is found to be unsatisfactory. A 
classification of the different virus diseases is 
not possible because of the polymorphism of 
the corneal disease and the numerous etio- 
logic causes for the same clinical picture and 
because of the uncertainty of the mode of in- 
vasion by the virus. 

Most chapters contain an account of the 
history and an outline of the publications for 
the various parts of this study which makes 
the reading stimulating. The bibliography 
contains 30 pages and refers mostly to re- 
cently published papers. For a more detailed 
bibliography of the older literature the au- 
thor refers to Cavara’s list. 

Alice R. Deutsch. 
A Patnotocy or THE Eye. By Eugene 

Wolff, M.B., B.S. (Lond.), F.R.C.S. 

(Eng.). Philadelphia, The Blakiston Com- 

pany, 1951, edition 3. 344 pages, with 318 

illustrations, including five color plates, 

index, references. Price : $9.50. 

The third edition of this excellent book is 
all the better. The author has added to the 
book over a hundred new pictures and to the 
text new information on the origin of mela- 
nomas, the nature of “glioma” retinae, the 
pathology of cysts of Zeis’s glands, Schna- 
bel’s cavernous atrophy, the pathology of 
Coats’s disease and of retrolental fibroplasia. 

Neither the author nor his books need any 
special introduction to English-reading oph- 
thalmologists. He is an expert anatomist and 
pathologist, and a lucid writer. The pictures 
are clear and sharp, and the description of 
the various pathologic lesions full and lucid. 
The book is most useful to the student, but 
particularly so for the clinician. 


Derrick Vail. 
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Epitep By Dr. F. Herspert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. Anatomy, embryology, and comparative oph- 
thalmology 

General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 
cology, toxicology . 

. Physiologic optics, refraction, color vision 

. Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

8. Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 
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10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14, Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Birge, Henry L. Ocular aspects of my- 
cotic infection, A.M.A, Arch. Ophth. 47: 
354-382, March, 1952. 

This extensive review calls attention to 
the increasing importance of the recogni- 
tion of fungi in disease. Mycotic diseases 
are so common that workers in this field 
consider them in the differential diagnosis 
of almost every obscure infection. Un- 
fortunately, there are only a few labora- 
tories that are equipped to carry out the 
specific identification of fungi. Most of 
the pathogenic fungi produce tubercle-like 
giant-cell granulomata. Pathogenic fungi 
all form hyphae in the human body, but 
their spores are rarely recognized except 
in artificial culture. They may be culti- 
vated on special media. The fungi may 
cause superficial skin lesions, may bring 
about systemic lesions, and may give rise 
to reactions of sensitization and immuni- 
zation. The more important mycotic dis- 
eases are: 1, leptothricosis; 2. moniliasis; 
3. streptothricosis; 4. sporotrichosis; 5. 
(Gilchrist’s disease): 6. 
cryptococcosis ; 7. granuloma paracoccid- 
ioides; &. aspergillosis; 9. coccidioidal 


blastomycosis 
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mycosis; and 10. histoplasmosis. Of the 
hundreds of species of fungus that occur 
in primary or metastatic infections in and 
about the eye, 14 pathogenic groups de- 
serve detailed attention now. The diag- 
nosis will not be made often unless the 
possibility of mycotic infection is borne 
in mind. (9 pages of references and 115 


references in the footnotes) 
R. W. Danielson. 


3 

VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY PHARMACOLOGY, TOXICOLOGY 
Best, W. Diminished sensitivity to light 
of the dark-adapted eye due to an experi- 
mentally produced increase of the intra- 
ocular pressure and an insufficient oxygen 
supply. Arch. f. Ophth. 151 :332-342, 1951. 
In a former study the author had found 
that the sensitivity to light of the dark- 
adapted eye decreased when the intra- 
ocular pressure rose. The increased pres- 
sure was produced with a dynamometer. 
The present paper reports that the former 
findings were abrogated when the ten per- 
sons examined were breathing pure oxy- 
gen instead of air. While several possibil- 
ities are considered, it seems most prob- 
able that the oxygen supply compensates 
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for the disturbance in blood circulation 
and restores the light sensitivity to nor- 
mal. (5 tables, references) 

Ernst Schmerl. 


Cannon, E. J., Nichols, A.C., and Leo- 
pold, I. H. Studies on the intra-ocular 
penetration and toxicity of terramycin. 
A.M.A, Arch. Ophth. 47 :344-349, March, 
1952. 

Topically applied solutions and oint- 
ments of terramycin penetrated poorly 
into the aqueous humor of the normal rab- 
bit eye whereas subconjunctival injection 
of the drug is followed by penetration. 
The drug did not inhibit regeneration of 
the corneal epithelium. Anterior-chamber 
and intravitreal injections of 0.05 cc. of a 
solution containing 20 mg. per cc. of ter- 
ramycin hydrochloride were tolerated by 
the rabbit eye. The human eye tolerates 
topical instillation of a solution contain- 
ing 25 mg. of terramycin hydrochloride 
per cc. and subconjunctival injections of 
0.05 cc. of a solution containing 50 mg. 
per cc. of terramycin hydrochloride. 

R. W. Danielson. 


Cogan, D. G., and Ginsberg, J. Repre- 
sentation of corneal and conjunctival sen- 
sation in the central nervous system. 
A.M.A. Arch. Ophth. 47 :273-275, March, 
1952. 

A patient with lateral medullary throm- 
bosis had only slight reduction of tactile 
sensation in the face but complete loss of 
pain and temperature sensation on the 
affected side. The cornea and the bulbar 
conjunctiva on the affected side were com- 
pletely anesthetic and there was loss of 
deep pain sensibility from pressure on the 
eye, but in the palpebral conjunctiva, as 
in the skin, some sensation of touch was 
preserved though sensation for pain and 
temperature were lost. From this it is in- 
ferred that the sensation in the cornea 
and bulbar conjunctiva is represented in 
the brain stem along with the facial sensa- 
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tion of pain and temperature and not with 
that of touch. It has been believed that the 
cornea perceives pain but not touch but 
more recent work indicates that the cor- 


nea is sensitive to tactile stimuli, 
R. W. Danielson. 


Kubota, Kiyoshi. Pituitary gland and 
retinal metabolism. Acta Soc. Ophth. 
Japan 56 :225-228, April, and 262-275, May, 
1952. 

Systemic administration of pituitary an- 
terior lobe hormone resulted in an in- 
crease in retinal metabolism. The hormone 
showed the same effect in vitro. Removal 
of the thyroid gland resulted in a decrease 
of retinal metabolism in rabbits. In such 
rabbits, a prolonged injection of pituitary 
anterior lobe hormone resulted not only 
in a recovery of normal carbohydrate 
breakdown and aerobic glycolysis but also 
in an increase (about 17 to 19 percent) 
beyond the normal level. Transplantation 
of the anterior pituitary gland of cattle 
into rabbits resulted in a considerable but 
temporal increase of retinal metabolism. 
The increase did not last for more than a 
few months. A transplantation of the pos- 
terior lobe resulted in a decrease in car- 
bohydrate breakdown but in an increase 
in glycolysis. The change in retinal metab- 
olism after a transplantation of the in- 
termediate lobe was complicated. In the 
light-adapted retina, there seemed to be 
little change but in the dark adapted ret- 
ina, there was a slight increase in oxygen 
uptake and in glycolysis during the first 
week and a slight decrease after the sec- 
ond week. Yukihiko Mitsui. 


Lepre, G., and Capalbi, S. Influence of 
terramycin on the course of experimental 
ocular tuberculosis. Comparative activity 
of terramycin, streptomycin, and both an- 
tibiotics combined. Brit. J. Ophth. 36 :75- 
80, Feb., 1952. 

Streptomycin was administered paren- 
terally to normal, non-allergized rabbits 
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over a period of 30 days. In the control 
animals the first signs of specific inflam- 
mation occurred about the 12th day after 
injection and nodules on the iris, seen 
under the biomicroscope, occurred about 
the 16th or 17th day; the establishment 
of marked congestion and edema of the 
iris during the period from the 18th to 
24th day and pannus, which started from 
the upper sector, extended eventually to 
almost the entire membrane. During the 
5th week, a process of panophthalmitis 
set in. The outcome was total atrophy of 
the bulbus. In the animals treated with 
streptomycin the first signs of inflamma- 
tion appeared later. The intensity of the 
iridic congestion and edema, and the num- 
ber and diffusion of the tuberculous 
nodules were markedly reduced. The cor- 
neal pannus did not appear in all the ani- 
mals, and, where it did appear, was limited 
to the periphery. In none of the animals 
was there a tuberculous panophthalmitis ; 
atrophy of the iris, posterior synechia, and, 
now and then, partial pupillary occlusion 
occurred, The bulbus never appeared in a 
state of buphthalmos and the animals re- 
tained a certain degree of visual acuity. 

In the animals treated with terramycin 
the initial course was decidedly more 
favorable than in the untreated animals; 
the first signs of inflammation generally 
appeared after the 15th day of infection, 
and were attenuated and limited. There 
was a reduction in the number and size 
of the specific nodules appearing on the 
iris. A delayed development, was clearly 
visible up to the 25th to 28th day of infec- 
tion, After this there was a definite ag- 
gravation of the specific symptoms which, 
when the treatment was suspended (on 
the 30th day), had become nearly as in- 
tense as in the control animals. The final 
outcome was atrophy of the bulbus. In 
the animals treated with terramycin and 
streptomycin combined, the course of the 
infection was similar to that observed in 
the animals treated with streptomycin 
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only. It is, however, worthy of note that 
the first signs of phlogosis appeared much 
later. Streptomycin given under the same 
conditions, has a more favorable influence 
upon the course of the infection than ter- 
ramycin. In combined terramycin-strep- 
tomycin treatment the first signs of tuber- 
culous phlogosis appeared after a longer 
interval, but the final result was no better 
than in animals treated with streptomycin 
alone. Terramycin definitely has some 
measure of antituberculous activity. (8 
figures) Orwyn H. Ellis. 


Magitot, A. Some pathologic changes 
in the pigmented epithelium. Ann. d’ocul. 
185 :1-35, Jan., 1952. 

From a study of the normal pigmented 
epithelium and its behavior in various af- 
fections of the posterior segment, Magitot 
concludes that this organ is really a gland 
attached to the retina and adapted to the 
photochemical mechanism of vision. It is 
a secreting epithelium of great vitality and 
can replace its cast-off cells by newformed 
elements through a process of direct divi- 
sion and, as is shown in certain infections, 
it is capable of phagocytosis. The nuclei 
play an important role in the various 
phases of secretion, and variations in 
staining can be seen between neighboring 
cells. Pigment can be manufactured or 
lost. If the pigmented epithelial cells are 
diseased, their secretion is changed. The 
qualitative modifications of the visual pur- 
ple are not known, but disturbances of the 
hyalin substance, of which detachment is 
an example, are well recognized. The 
hyalin production leads to the formation 
of varicosities, which often tremendously 
enlarge the original cell. These varicosi- 
ties are identical with drusen. 

The liquid secretion may be clear and 
poor in protein or thick and gelatinous, 
depending on the age of the lesion; the 
older the disease process, the greater the 
cellular decay, with consequent debris 
which contains fats and albumin. Almost 
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all retinal detachments, primary or sec- 
ondary, are due to morbid activity of the 
pigmented epithelium. The retina itself 
is involved only secondarily. After being 
deprived of nourishment for several 
weeks, the rods and cones degenerate and 
the fiber layer becomes filled with vac- 
uoles. In detachment, the retinal epi- 
thelium is greatly modified; some cells 
proliferated, some keep their pigment, 
others loose it, many cells are loosened 
and rapidly disintegrate. Still others retain 
their shape but are deprived of pigment, 
become cystic and look like soap bubbles. 
Eventually they burst and are taken up 
into the surrounding fluid. 

The retinal epithelium is capable of 
even more complex modifications in other 
diseases. Newformed cells loose their nor- 
mal appearance, at first become rounded, 
deprived of pigment and secrete a thick 
liquid which coagulates and forms fila- 
ments of the color of the conjunctival 
tissue. The peripheral cells become 


elongated and fusiform and stain like 


mesodermal tissue. This metaplasia, 
which resembles naevocarcinoma of the 
choroid in appearance, and is seen chiefly 
in disciform macular degeneration, has 
often been mistaken for the real origin of 
these pseudotumors. Thirty-four draw- 
ings and photomicrographs illustrate the 
various changes discussed, (59 references) 
B. T. Haessler. 


Mitsuboshi, Sumiko. Effect of radio- 
therapy in corneal vascularization. Acta 
Soc. Ophth. Japan 56 :228-235, April, 1952. 

A corneal vascularization was brought 
about in rabbits by means of a mechanical 
irritation. X-ray radiation in the early 
stage of vascularization had a consider- 
able impeding effect on the vasculariza- 
tion while a radiation before the onset of 
vascularization had no effect. A radiation 
at the apex of vascularization seemed 
sometimes to enhance the vascularization. 


Yukihiko Mitsui. 
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Pau, Hans. Swelling of the lens in a 
physiologic medium. Arch. f. Ophth. 151: 
352-364, 1951. 

Lenses of cattle, hogs and sheep were 
studied. The changes in weight were de- 
termined by placing the lenses for one- 
half to 24 hours into aqueous or vitreous 
fluid or into Ringer’s solution. The in- 
crease in weight was found to be the same 
in all three fluids and was slower in the 
lenses from younger animals. Lenses left 
in situ loose weight for the first 19 hours 
as compared with lenses freshly removed 
after the death of the animal. Any damage 
to the lens, even the unavoidable damage 
due to the separation from the eye, causes 
a more rapid increase in weight and an 
increased permeability of the lens capsule. 
Disturbance of the metabolism of the 
capsular epithelium upon death of the ani- 
mal seems responsible for this change in 
permeability. Ernst Schmerl. 


Pau, H., and Stuettgen, G. Problems 
concerning the physiology of the lens. 
Arch. f. Ophth. 151 :343-351, 1951, 

The authors studied several problems. 
1. They examined the permeability of the 
surviving isolated capsule (capsular mem- 
brane plus capsular epithelium) and found 
it impermeable to Na, NH,, Ca, Ba, SO,, 
PO, ions and to marfanil, and permeable 
to K and Cl ions and to dextrose. 2. Opaci- 
ties in the epithelium found in chalcosis 
and siderosis were ascribed to disturb- 
ances of the metabolism. Sunflower catar- 
act especially seems to be caused by an 
increase in the metabolism of the affected 
parts of the lens. 3. Lens and aqueous 
seem to contain substances which have 
a histaminlike action. 4, Steroid also 
seem to be present. 5. The occurrence of 
melanin seems debatable. 

Ernst Schmerl. 


Poos, Fr. The function of the vortex- 
sinuses and the minute-volume. Arch. f. 
Ophth. 151 :275-292, 1951. 
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The functional correlation of the minute 
volume of the blood flow to the vortex- 
sinus system is discussed theoretically 
and suggestions are made for a therapy 
based upon these considerations. 

Ernst Schmerl. 


Quintieri, C. Clinical and pharmacologi- 
cal study of a new miotic, mintacol. Boll. 
docul. 30 :726-741, Dec., 1951. 

While working on phosphoric-acid ester 
insecticides, Schrader noticed that diethyl- 
para-nitrophenylphosphate caused general 
malaise accompanied by visual disturb- 
ances and miosis. A 1 to 6,000 or 7,000 
watery solution was introduced into the 
treatment of glaucoma while the well- 
known DFP is used in oil only. Mintacol 
contracts the pupil for a week or more; 
atropine overcomes this contraction, In 
normal eyes, its action on intraocular 
pressure is variable. Spasm of accommo- 
dation and increased refraction are found. 
Conjunctival hyperemia, local pain and 
occasional headache were observed. The 
author studied the effect of mintacol on 
the isolated iris sphincter of the horse in 
Tyrode solution. In high dilution (10 
over minus 6) it constricts this sphinc- 
ter and sensitizes it to acetylcholine, but 
not to pilocarpine. He confirmed the re- 
ports about its action on normal and on 
glaucomatous eyes. In patients who did 
not respond to the usual miotics, mintacol 
was helpful when the disease was of the 
chronic simple or the infantile type. A les- 
ser effect was noticed in eyes with second- 
ary, congestive, and “vascular” glaucoma. 
Twenty-three abreviated case histories 
and a summarizing table are given, (9 
graphs, 15 references) K. W. Ascher. 


Ross, E. J. Circulation of the aqueous 
humour and the experimental determina- 
tion of its rate of flow. Brit. J. Ophth. 
36 :41-51, Jan., 1952. 

The experimental evidence in favor of 
the existence of the flow of aqueous 


ABSTRACTS 


through the posterior and anterior cham- 
bers of the eye is reviewed. In this study, 
the flow was estimated directly,. without 
disturbing the hydrodynamics of the eye, 
by measuring the rate of disappearance of 
glucose and galactose from the anterior 
chamber. 

In rabbits, the disappearance of glucose 
indicates a rate of flow of 1.58 percent of 
the total volume of aqueous per minute, 
that of galactose 1.03 per minute. A rate 
of flow of 1.1 percent per minute was de- 
rived mathematically for the equilibrium 
and the rate of transfer of a substance 
from the plasma of the aqueous. In the 
normal rabbit, the substance used was 
sucrose; in the diabetic rabbit, glucose. 

Morris Kaplan. 


Yamanaka, Goji, and Nakanishi, Kan. 
A study of protein fractions in the serum 
of trachoma patients by means of electro- 
phoresis. Acta Soc. Ophth. Japan 56 :257- 
258, April, 1952. 

In the acute and cicatricial stages of 
trachoma, a decrease of albumin and an 1n- 
crease of the gamma globulin fraction 


were found in the serum. 
Yukihiko Mitsui. 


4 

PHYSIOLOGIC OPTICS, REFRACTION, 

COLOR VISION 

Von Gyérffy, St. The protective value 
of contact lenses. Ophthalmologica 122: 
344-347, Dec., 1951. 

The author reports four cases of ocular 
injury in which the damage to the eye was 
minimized or completely prevented by 
plastic contact lenses worn for optical 
purposes. In two other cases no perma- 
nent visual damage resulted from leaving 
contact lenses in position for more than 
80 consecutive hours. 

Peter C. Kronfeld. 


Jaeger, W. Combinations of the differ- 


2 
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ent types of anomalies of color vision. 
Arch. f. Ophth. 151 :229-348, 1951. 

The author describes a family with pro 
tanopic trichromasy, deuteranomalous 
dichromasy and tritanomaly. Two of the 
cases have to be considered as non-allelo- 
morph compounds. Students of the anom- 
alies of color vision and the hereditary 
mechanisms involved have to resort to 
the original paper. (7 figures, 5 tables, 30 
references) Ernst Schmerl. 

Littman, H. Fundamentals of oph- 
thalmometry. Arch. f. Ophth. 151 :249-274, 
1951. 

In this paper the geometric-optical prin- 
ciples used in the ophthalmometric pro- 
cedures by M. Blix, R. Straubel, Javal and 
Schigtz, Sutcliffe, Hartinger and Helm- 
holtz are discussed ; new ophthalmometric 
principles will be discussed in another 
paper. (9 figures) Ernst Schmerl. 


Walls, Gordon L. Binocular white from 
red and green, and the three-component 
theory. Brit. J. Ophth. 36:67-74, Feb., 
1952. 

Color is a subjective and not a physical 
property of lights and pigments. A pro- 
sensation which exceeds a finite magni- 
tude of another pro-sensation introduces 
its specific huednesses into the sensation. 
lf two pro-sensations exceed a third, the 
huednesses of both appear in the sensa- 
tion (excepting where yellowness is 
formed, accompanying an excess of red- 
ness or an excess of greenness, or stand- 
ing alone). A pro-sensation which exceeds 
no other introduces only desaturative 
whiteness into the sensation, whether it 
stands alone, or is exceeded by one other 
pro-sensation, or by two. Yellow is by far 
the least saturated color in the spectrum. 
Yellowness is perhaps, then, a special case 
not only because it is qualitatively unlike 
its two components but because some of 
it may be generated when only two pro- 
sensations are present and equal, where 
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the excess hypothesis calls for only white- 
ness to result. (20 references) 
Orwyn H. Ells. 


5 
DIAGNOSIS AND THERAPY 


Dolcet Buxeres, L. A protective shield, 
Arch. Soc. oftal. hispano-am, 11:1294- 
1295, Oct., 1951. 

To obviate the close proximity between 
the faces of the ophthalmoscopist and the 
patient, the author devised a plastic shield, 
which is attached to the ophthalmoscope. 
(1 figure) Ray K. Daily. 


Ellenberger, Carl. A case of phthisis 
bulbi due to chickenpox. A.M.A. Arch. 
Ophth. 47 :352-353, March, 1952. 

A boy, seven years of age, developed an 
opaque, white, lightly vascularized cornea 
with a completely shrunken bulb after an 


attack of chicken pox. 
R. W. Danielson. 


Franceschetti, A., Maeder, G., and 
Bourquin, J-B. Experimental and clinical 
observations on cortisone in ophthalmol- 
ogy. Ann. d’ocul. 185 :36-64, Jan., 1952. 

Cortisone is most valuable in ophthal- 
mology when used locally, because a high 
concentration is possible and the compli- 
cations that arise from systemic use are 
avoided. The authors studied the effect of 
cortisone on the aseptic inflammatory pro- 
cesses of the rabbit’s eye and agree with 
other workers that it hastens absorption 
and avoids late complications. In sensit- 
ized rabbits, the corneal reaction can be 
completely avoided if cortisone is added 
to the serum injected. Cortisone had no 
effect on experimental herpes or vaccinia 
of the cornea of the rabbit. The authors 
discuss the experimental work of others, 
then analyze 300 clinical cases they have 
observed. From these they conclude that 
1. Cortisone gives excellent results in non- 
infectious and non-degenerative diseases 


: 
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of the anterior segment (conjunctivitis, 
episcleritis, scleritis, keratitis, injuries, 
keratoplasties). 2. In uveitis the results 
are good, 3. In certain inflammatory and 
exudative conditions of the posterior pole, 
cortisone is generally thought to have a 
favorable influence, especially if used 
early. 4. Sometimes it acts favorably in 
hypertension and in secondary ocular 
hypotension, (131 references) 
B. T. Haessler. 


Funder, W., Griin, P., and Reinhart, W. 
The effect of the ultrasound on the penicil- 
lin level of the eye. Arch. f. Ophth. 151: 
399-402, 1951. 

Experiments with 15 rabbits showed 
that penicillin administered subconjunc- 
tivally entered the cornea, aqueous, an- 
terior uvea, lens and vitreous in slightly 
larger amounts than normally, when the 
eye was exposed to ultrasound (500 Kilo 
Hertz 10 minutes). Ernst Schmerl. 


Hilding, A. C. Technique for handling 
the sutures when inserting an Allen or- 
bital implant. A.M.A. Arch. Ophth. 47: 
350-351, March, 1952. 


The sutures from one edge of a muscle 
are placed in the same clamp with those 
from the closer edge of the adjacent mus- 
cle, and not in the same clamp with the 
sutures of the other edge of the first mus- 
cle. For instances, the suture on the lateral 
edge of the superior rectus muscle is 
placed in the same clamp with the sutures 
from the upper edge of the lateral rectus 
muscle, whereas the sutures from the 
medial edge of the superior rectus are 
placed in the same clamp as those from 
the upper edge of the medial rectus. The 
advantage of this method lies in the ease 
with which the sutures are kept straight 
as they are threaded through the slots of 
the implant. (1 figure) 

R. W. Danielson. 


Krukowska, Irena Krystyna. Treatment 
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of certain eye conditions in man with 
riboflavin. Klinika Oczna 21 :189-211, 1951. 
In 70 patients various corneal condi 
tions were treated with riboflavin. In 41 
vision became normal, 22 were improved 
and in 7 patients there was no improve- 
ment. Good results were obtained where 
there was a definite vitamin deficiency and 
the inflammatory conditions were super- 
imposed. In others, diseased conditions 
prevented assimilation of the vitamins. 
Patients with allergies were benefited, as 
were some where there were no apparent 
vitamin deficiencies. If the amount of 
riboflavin excreted into the urine over a 
24-hour period is less than 500 mgm. a 
vitamin deficiency may exist. Extensive 
statistical tables and 9 photographs il- 
lustrate the paper. Sylvan Brandon. 


Lemoine, P. Complications following 
the use of penicillin drops and ointment. 
Ann. d’ocul. 185:170-175, Feb., 1952. 

To use penicillin indiscriminately ex- 
poses the patient to the danger of contact 
dermatitis, penicillin sensitization or to 
the development of penicillin resistance. 
Four patients were observed in whom 
edema of the lids could be traced to the 
use of penicillin ointment. Similar cases 
of contact dermatitis are cited from the 
literature. B. T. Haessler. 


Lewin, Michael L. Facial deformity in 
acrocephaly and its surgical correction. 
A.M.A. Arch. Ophth, 47 :321-327, March, 
1952. 

The facial deformity that accompanies 
even mild, subclinical forms of acro- 
cephaly may be a severe handicap for 
which surgical improvement is sought. 
Acrocephaly, the name that is preferred to 
oxycephaly (tower skull) is a craniosteno- 
sis that includes a characteristic pattern 
of facial deformity which consists of ex- 
ophthalmos, hypertelorism (exaggerated 
intra-ocular distance) and aplastic re- 
cessed maxilla. The author describes a 
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patient in whom he achieved considerable 
cosmetic improvement. He corrected the 
recession of the maxilla by inserting nu- 
merous chips of bone from the iliac crest 
into pockets prepared in the infra-orbital 
and zygomatic regions. This greatly im- 
proved the exophthalmos. Since the ap- 
pearance of hypertelorism was greatly in- 
creased by a broad and flat nasal bridge, 
the latter was straightened and narrowed 
by a routine osteoplastic procedure. The 
eyebrows were not advanced nearer to the 
midline by plastic surgery because the 
same effect was achieved by the patient 
by the judicious use of an eyebrow pencil. 
W. Danielson. 


Madroszkiewicz, Marian. Recession of 
a muscle with the use of a safety suture. 
Klinika Oczna 21 :212-214, 1951. 

The technique of the operation is de- 
scribed, After exposure of the tendon of 
the rectus muscle, a double suture is 
placed through the conjunctiva, forming 
two loops through the muscle. The ends 
are passed back through the conjunctiva. 
The tendon is separated and the muscle is 
allowed to retract for a specified distance. 
Then the suture is tied. 

Sylvan Brandon. 


Morgan, O. Gayer, Cortisone in oph- 
thalmology. Guy’s Hosp. Gaz. 66:9-10, 
Jan. 12, 1952. 

Cortisone is effective in early acute 
conditions such as iridocyclitis, recurrent 
iritis with hypopyon, rosacea keratitis, 
and disciform keratitis. It helps prevent 
the reactions which result in opacities. 

Irwin E. Gaynon. 


O’Brien, Donough. Terramycin in the 
prophylaxis of ophthalmia neonatorum. 
Lancet 1 :347-348, Feb. 16. 1952. 

Terramycin is of no value in the preven- 
tion of ophthalmia neonatorum, The in- 
cidence of ophthalmia was 5.7 percent 
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with terramycin and 1.5 percent with 
penicillin eye drops. Irwin E, Gaynon. 


Rycroft, B. W., and Romanes, G. J. Pre- 
liminary report on the use of methonium 
compounds and general anesthesia in oph- 
thalmic surgery. Brit. J. Ophth. 36 :29-36, 
Jan., 1952. 

In the majority of eye operations, 
hemorrhage is minimal, but in plastic 
operations and in those deep within the 
orbit, bleeding can become a serious prob- 
lem. The most recent adjunct to general 
anesthesia is a synthetic substance which 
by action on the sympathetic ganglia low- 
ers the arterial blood pressure so as to 
produce an almost bloodless field. For this 
controlled hypotension, the drug hexa- 
methonium bromide is used intravenously 
with the basic anesthetic thiopentone, the 
latter given intratracheally. The drug acts 
by relaxing the autonomic tone of the 
vessels; gravity br:ngs about an accumu- 
lation of blood in dependent parts which 
is easily controlled by the posture of the 
patient. The use of adrenalin either before 
or after methonium is dangerous; pos- 
terior pituitary extract is the proper an- 
tidote. The changes in tension must be 
made slowly in each direction and the 
dosage should be well regulated. Meth- 
onium is also valuable as an adjunct in 
acute glaucoma surgery, since it markedly 
lowers ocular tension. Morris Kaplan. 


Siniscal, Arthur A. The sulfonamides 
and antibiotics in trachoma. J.A.M.A. 148: 
637-639, Feb. 23, 1952. 

The antibiotics have no effect on tra- 
choma, but are excellent for clearing up 
secondary infections. The sulfonamides, 
because of their relative mildness of action 
and their specificity against the trachoma 
virus are the most satisfactory drugs to 
use. Irwin E. Gaynon. 


Smelser, George K. Relation of factors 
involved in maintenance of optical proper- 


ties of cornea to contact-lens wear. A.M.A. 
Arch. Ophth, 47 :328-343, March, 1952. 


The drainage rate of the fluid under a 
contact lens is affected by the osmotic 
pressure of the fluid. The presence of 
oxygen bubbles under a contact lens, worn 
with a 1.5-percent sodium bicarbonate 
solution, prevents the development of 
halos. Lenses which give the cornea access 
to the atmosphere can be worn for long 
periods without the development of halos. 
The pH of a well-buffered contact-lens 
solution remains quite constant under the 
lens, but the pH of a poorly buffered solu- 
tion becomes acid after a few minutes. 
Halos appear early when poorly buffered 
solutions are used. Deturgescence and the 
optical properties of the cornea are main- 
tained by metabolic activity of the cornea, 
which requires atmospheric oxygen. The 
presence of a hypertonic precorneal film 
would aid in this process. Ordinary con- 
tact lenses interfere with these mecha- 
nisms. R. W. Danielson. 


Stankovic, I., and Blagojevic, M. Re- 
port of a case of iridocyclitis treated with 
ACTH and cortisone. Ann. d’ocul. 185 :84- 
86, Jan., 1952. 


The patient, 44 years of age, had had a 
polyarthritis and the iritis was presum- 
ably of the same etiology, ACTH cured 
the arthritis but was of no help in the 
iridoclyclitis, which, however, was im- 
mediately benefited by cortisone. It is as- 
sumed that this effect was largely pallia- 
tive and that recurrence is to be expected. 

B. T. Haessler. 


Thomas, C. I., Krohmer, J. S., and 
Storaasli, J. P. Detection of intraocular 
tumors with radioactive phosphorus. 
A.M.A,. Arch, Ophth. 47 :276-285, March, 
1952. 

The authors have applied this principle 
of localization of brain tumors by means 
of radioactive isotopes, to the recognition 
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of intraocular tumors behind a detached 
retina. The method of localization and the 
technique of determinations of radioac- 
tivity in vivo and in vitro are outlined. 
Radioautographs are used to illustrate 
photographically the concentration of 
radioactive material. The case histories 
reported include two in which the results 
of the test were negative, thus demon- 
strating the importance of this test in the 
evaluation of the cause of retinal separa- 
tion. These studies, which must as yet be 
considered preliminary, strongly suggest 
that the identification of intraocular 
tumors may be enhanced by the use of 
P**, (7 figures) R. W. Danielson. 


Wilson, F. M. Ocular therapeutics. J. 
Indiana St. M.A. 45 :207-212, March, 1952. 

The author summarizes some of the 
contemporary trends in nonsurgical oph- 
thalmic therapy in which the nonophthal- 
mologist and the ophthalmologist may 
have common interests. Cortisone is effec- 
tive locally and ACTH is not. They have 
given the most favorable results in al- 
lergic blepharitis, conjunctivitis, and kera- 
titis, vernal conjunctivitis, scleritis and 
episcleritis, interstitial keratitis, phlycten- 
ular keratitis, nongranulomatous uveitis, 
and some cases of sympathetic oph- 
thalmia. 

It is in the treatment of the large 
variety of external ocular disease that an- 
tibiotics are most often used. Aureomycin, 
bacitracin, neomycin, and terramycin are 
particularly valuable because of their ef- 
fectiveness when applied locally to the 
eye. Antihistamine drugs are useful in pro- 
viding varying degrees of symptomatic re- 
lief in allergic blepharitis and conjuncti- 
vitis and palpebral urticaria, in which hy- 
persensitivity is an obvious component, 
but the antihistaminic drugs are also use- 
ful in phlyctenular keratitis, scleritis, 
vernal conjunctivitis and perhaps in non- 
granulomatous uveitis. 

Clinical conditions which indicate the 
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use of beta irradiation of the eye include 
limbal and palpebral types of vernal con- 
junctivitis, small benign and malignant 
neoplasms about the eyes and lids, and 
vascularizing lesions of the cornea. 

Following the demonstration of the 
fungistatic and fungicidal effect of some 
of the lower fatty acids, Theodore was 
able to show a bacteriostatic effect, in 
vitro, using a 5-percent solution of sodium 
propionate buffered to pH 7.3, against 
the common pathogens of the external 
eye. Hyaluronidase added to procaine solu- 
tion increases its effect for local anesthesia 
and akinesia. The local action of this 
enzyme is to cause the hydrolytic de- 
polymerization of hyaluronic acid, one of 
the important ingredients of intercellular 
cement substance, thus reducing the nor- 
mal tissue barriers to the migration of in- 
terstitial fluids. Disturbances in the physi- 
cal and chenacal properties of the pre- 
corneal film are common and lead ‘to 
symptoms varying from mild irritation to 
severe keratitis sicca and visual loss. 
Methyl cellulose is the best therapy. 
There is considerable evidence that sig- 
nificant adrenocortical stimulation results 
from the parenteral administration of 
foreign protein and that cortisone is there- 
fore responsible for its benefits. 

Sulfonamides applied locally are effec- 
tive against a variety of ocular infections, 
such as pyogenic blepharitis and conjunc- 
tivitis, corneal ulcers, trachoma, inclusion 
blenorrhea, and sometimes in pseudo- 
mona infection. (1 table) 

Theodore M. Shapira. 


6 
OCULAR MOTILITY 


Aoki, Yutaka. Ocular symptoms in a 
case of Klippel-Feil’s syndrome. Acta Soc. 
Ophth. Japan 56:297-300, May, 1952. 


The report of a case in a 15-year-old 
boy who had paralysis of both external 
rectus muscles, convergent strabismus, 
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horizontal nystagmus and chorioretinal 
atrophy. Yukihiko Mitsui. 


Benton, Curtis D. Transitory ocular 
divergence paralysis due to sickle cell 
anemia. J.M.A. Georgia 41:52-53, Feb., 
1952. 

A case of transitory divergence paral- 
ysis secondary to sickle-cell anemia in a 
20-year-old Negress is reported. The 
lesion was presumably a small thrombus 
in the center for ocular divergence, which 
is thought to be in the brain stem near 
the abducens nuclei. Irwin E. Gaynon. 


Fink, Walter H. The vertical compo- 
nent in strabismus. A.M.A. Arch. Ophth. 
47 :292-304, March, 1952. 

The complex manifestations of stra- 
bismus in which a defect of vertical rota- 
tion is associated with horizontal devia- 
tion present a special problem which 
sometimes gives rise to great difficulty. 
Stability of vertical balance is essential to 
binocular coordination. Whereas the hori- 
zontal movements are relatively simple, 
the coordination of vertical active muscles 
is very complex. The author suggests the 
frequency with which combined factors 
occur in strabismus, discusses their etiol- 
ogy and reviews the physiologic problems 
of defective coordination. The data sug- 
gest that vertical disturbances may be a 
cause of horizontal deviations but the con- 
verse is rarely true. The vertical imbal- 
ances seem to be the result of peripheral 
disturbances in the basal nuclei, the pe- 
ripheral nerves, and the orbital structures. 
Most often the causation factor is a 
mechanical defect that results from a 
faulty structural relationship. In the diag- 
nosis it is important to remember that 
postural attitudes are assumed which will 
place the eyes in such a position that the 
underacting muscle is sufficiently relieved 
of function so that binocular vision is pos- 
sible, unless suppression has been estab- 
lished to avoid diplopia. The various situ- 
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ations that may be encountered are ana- 
lyzed in detail with a view toward provid- 
ing the understanding necessary for the 
successful management of the individual 
patient. R. W. Danielson. 


Stallard, H. B. Partial transplantation 
of the levator palpebrae superioris in su- 
perior rectus palsy. Brit. J. Ophth. 36 :20- 
28, Jan., 1952. 

The 23-year-old patient had had a paral- 
ysis of the left superior rectus muscle 
since birth. There was slight ptosis but 
action of the levator was good. Operative 
repair was carried out in two stages with 
a five-week interval. At the first opera- 
tion, recession of 7 mm. of inferior rectus, 
recession of the external rectus to the 
equator, and resection of 5 mm. of the in- 
ternal rectus were done. At the second 
operation, resection of 7 mm. of the pa- 
retic superior rectus, transplantation of 
the central third of the levator into the 
surface of the resected superior rectus at 
the insertion, and an advancement of the 
remainder of the levator onto the tarsus 
was done. The improvement in function 
and appearance was fair. (4 figures) 

Morris Kaplan. 


Toselli, C. An unusual case of paralysis 
of elevation and depression of gaze. Boll. 
d’ocul. 33:742-750, Dec. 1951. 


A 54-year-old man who had had syphilis 
for three decades, complained of headache, 
dizziness, somnolence, and diplopia. He 
showed poor pupillary reaction to light, 
anisocoria (the left pupil was wider), 
abolished elevation and depression of gaze 
for voluntary and reflex innervation, asso- 
ciated with disturbances suggestive of a 
mild right cerebellar lesion. Mercury and 
bismuth therapy was instituted and three 
days later a paresis of the right internal 
rectus muscle for both convergence and 
conjugate movement was detected. This 
paresis improved during the following 
days and the anisocoria became less 


marked; while voluntary movements re- 
mained impossible, the vertical reflex 
movements reappeared, earlier in the 
right eye. Finally, the voluntary altitudi- 
nal movements reappeared, first gaze 
down, but a 5 to 6 prism diopter vertical 
divergence remained two and one half 
months after admission. A minute mes- 
encephalic lesion of luetic origin was as- 
sumed, probably located at the site where 
the vertical oculogyric pathways divide to 
join the individual nerve nuclei, (15 refer- 
ences) K. W. Ascher. 


Yamamoto, Yukio. Myopia and consti- 
tution. Acta Soc. Ophth. Japan 56 :238- 
243, April and 317-320 May, 1952. 


The author summarized the data of his 
statistical study on the relationship be- 
tween myopia and constitution in 15 
tables and concluded that body weight 
and Rohrer index are apt to be greater 
in emmetropic than in myopic individuals. 


Yukihiko Mitsui. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Appelmans, M., Michiels, J., and van 
Assche, E. Failure of hormone therapy in 
two cases of keratoconjunctivitis sicca as- 
sociated with rheumatic polyarthritis. 
Ophthalmologica 122 :337-344, Dec., 1951. 


In two severe arthritics with keratocon- 
junctivitis sicca the function of the lacri- 
mal glands remained uninfluenced by sys- 
temic cortisone or ACTH administration. 

Peter C. Kronfeld. 


Brand, L., and Takats, I. Histochemical 
studies on Kaiser-Fleischer’s ring of the 
cornea. Arch. f. Ophth. 151:391-398, 1951. 


Using the Rubean acid method and the 
Rhodanin stain, the authors reach the con- 
clusion that the pigment of Kaiser- 
Fleischer’s ring is due to a copper com- 
pound, Ernst Schmerl, 
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Chan, Eugene. Congenital pigmenta- 
tion of the cornea. Brit. J. Ophth. 36:104- 
106, Feb., 1952. 

Stellate pigment dots were observed in 
the anterior lamellae of the corneal stroma 
in an otherwise normal eye. They were 
situated in the inferior triangular position. 
The pigment was evidently derived from 
the same source as the chromatophores 
of the mesodermal iris at about the sec- 
ond month of embryonic life. (4 figures) 

Orwyn H. Ellis. 


vom Hofe, K. Anomalies in the size of 
the cornea and their relation to buphthal- 
mos and glaucoma. Arch. f. Ophth. 151: 
327-331, 1951. 

Twenty cases of macrocornea with a 
corneal diameter of 13 mm. and more were 
observed. One fourth of the patients de- 
veloped glaucoma. The conclusion seems 
justified that macrocornea, buphthalmos 
and glaucoma are related conditions. (6 
photographs ) Ernst Schmerl. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Hogan, Michael J. Diseases of the uveal 
tract. A.M.A. Arch. Ophth. 47 :383-409, 
March, 1952. 

The literature from October 1950 to Oc- 
tober 1951 is reviewed, and a few articles 
are included which were omitted from the 
previous annual review. The author calls 
attention to the important details of the 
concept of the collagen diseases and de- 
scribes the important facts that have been 
brought to light by experimental and clin- 
ical observation of tuberculous uveitis, 
sarcoidosis, leprosy, sympathetic ophthal- 
mia, brucellosis, toxoplasmosis, coccidio- 
mycosis, leptospirosis, and the miscellane- 
ous types of cryptogenetic uveitis such as 
rheumatoid arthritis, Reiter’s syndrome, 
Haradas and Vogt-Koyanogi syndrome, 
heterochromia cyclitis, virus uveitis, and 
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focal infection. Most articles dealing with 
therapy have been concerned with corti- 
sone and corticotropin. A few articles 
have dealt with traumatic lesions, vascu- 
lar and degenerative diseases, and neo- 
plasm. (95 references) R. W. Danielson, 


9 
GLAUCOMA AND OCULAR TENSION 


Kaneda, Shoju. The influence of some 
medicaments given by retrobulbar injec- 
tion on the ocular tension. Acta Soc. 
Ophth. Japan 56:311-316 May, 1952. 


In the first experiment, in 9 normal and 
11 glaucomatous human eyes and in 6 rab- 
bit eyes, 0.3 cc. of 1.0-percent pilocarpin 
solution was injected retrobulbarly. In 
normal human eyes, the ocular tension in- 
creased after the injection and reached a 
maximum after about 20 minutes. In glau- 
comatous eyes it took about 30 minutes 
to reach the maximum, The increase in 
tension was about 2.2 mm. Hg in the 
former and 5.4 mm. Hg in the latter case. 
The'change in tension in rabbit eyes was 
much the same as that in normal human 
eyes. The author considers the greater in- 
crease in tension in the glaucomatous eyes 
to be significant. 

In the next experiment, he studied the 
influence of retrobulbar injection of novo- 
cain, adrenalin and pilocarpin on rabbits 
in which the ciliary ganglion had been 
removed. He found that pilocarpin did not 
cause an increase in tension, as it does 
in normal rabbits. Novocain and adrenalin 
showed the same effect as in normal rab- 
bits, that is, a decrease in tension. 

Yukihiko Mitsui. 


Strazzi, A. Hypertensive uveitis and 
glaucoma. Boll. d’ocul. 30:713-725, Dec., 
1951. 


Seventeen patients with hypertensive 
uveitis were subjected to a combination 
of the water-drinking and the cold-pres- 
sure test. Pressure increases from 12 to 


30 mm. Hg, with an average of 19.2 mm. 


The fellow eyes showed no increase in 
intraocular pressure after the combined 
water-drinking-cold-pressure tests and 
did not develop glaucomatous changes 
even after many years. When the under- 
lying uveitis had healed and the eye had 
returned to normal, some of the eyes 
with originally high response to the pro- 
vocative test showed no response. The 
author concludes that in these eyes 
miotics should be used only if, after 
receding inflammation, high intraocular 
pressure values remain. Roentgen irradi- 
ation and paracentesis were used in addi- 
tion to the mydriatic and later, treatment 
with miotics. The importance of determin- 
ing the etiology before therapy is begun 
is stressed. Seventeen case histories are 
given in detail. (18 references) 
K. W. Ascher. 


Thomas, C., and Algan, B. Perforating 
cyclodiathermy as the operation of choice 
in the treatment of infantile glaucoma. 
Ann. d’ocul. 185:155-159, Feb., 1952. 

Most workers agree that early surgical 
intervention alone can prevent the blind- 
ness of infantile glaucoma; disagreement 
concerns only which type of intervention 
gives maximum efficiency with minimum 
risk. Early intervention is made difficult 
by the insidious progress of the disease. 
Lagrange recognizes four stages: 1. in- 
creased tension with some photophobia 
and ciliary injection, 2. characteristic ap- 
pearance of sclera and cornea when inter- 
vention may still save vision, 3. the globe 
is distended, all structures are altered, 
there is excavation of the papilla and in- 
tervention can save only minimal vision, 
and 4, the eye is so deformed that only 
cosmetic improvement is attained by op- 
eration. 

The only operations to be considered 
today are the Elliot trepanation, iriden- 
cleisis, goniotomy, and cyclodiathermy ac- 
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cording to Vogt or to Weekers. Most oph- 
thalmologists favor the Elliot operation. 
It succeeds in about 71 percent of cases, 
but sometimes reduction of tension is not 
satisfactory. If a second operation is 
needed, massive hemorrhage and vitreous 
loss may follow. Cataracts often mature, 
and infection occurs in two percent. A 
major disddvantage is that the stage of 
buphthalmos during which it can be ap- 
plied is limited to stage 2. 

It has been claimed that iridencleisis is 
successful in 68 to 85 percent of cases. 
Its disadvantages are drawing up of the 
pupil, postoperative infection and, most 
important, the danger of sympathetic oph- 
thalmia. It is limited in its application, and 
is useless after stage 2 is past. 

The technique of gonioscopy is difficult 
and requires special training, therefore 
this operation is not widely used. Barkan 
claims to have obtained normal tension 
in 66 of 67 eyes. It is really useful only 
in stage 1. Hemorrhage is the chief dan- 
ger. 

Diathermy coagulation has been suc- 
cessful in 88 per cent of cases and has 
many advantages. It can be repeated sev- 
eral times; it can be used after other op- 
erative procedures have failed ; the eyeball 
does not have to be opened ; the technique 
is simple; it is useful in all stages of 
buphthalmos. In 200 coagulations the 
authors have not once encountered in- 
fection nor have they observed atrophy 
of the globe, even after three or four per- 
forations. Once sympathetic ophthalmia 
occurred (and it is once reported by 
Streiff). 

Nonperforating cyclodiathermy is sim- 
ple and without danger even if repeated 
frequently. But if the tension is over 40 
mm. Hg it is useless and even in selected 
cases it was successful in only 68 percent. 
A big disadvantage is that the results are 
transient. Perforating cyclodiathermy 
(Vogt) is undoubtedly the operation of 
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choice in congenital glaucoma and it can 

be useful even when other methods are 

not feasible or have failed. (78 references) 
B. T. Haessler. 


Weinstein, P., and Forgacs, J. Practical 
value of gonioscopic statements. Ophthal- 
mologica 122 :357-361, Dec., 1951. 

With Allen’s gonioprism the authors 
confirmed most of the gonioscopic find- 
ings of Barkan, Sugar, and Troncoso, On 
the basis of the observation that angles 
found completely closed during attacks of 
acute glaucoma opened up if the ocular 
tension became normalized, the authors 
consider angle closure a sequel to and not 
a cause of acute glaucoma. (6 figures) 

Peter C. Kronfeld. 


Wilczek, Marian. Mechanism of devel- 
opment of glaucomatous cupping. Klinika 
Oczna 21 :177-188, 1951. 

The author believes that changes in the 
blood vessels and high intraocular pres- 
sure cause the damage to the ocular tis- 
sues in glaucoma. Retinal changes are 
caused by the impairment of circulation 
in the capillaries and veins of the inner 
layers of the retina. Areas with a pvor 
capillary net are the first to suffer. Some 
tissues are damaged before the others be- 
cause of difference in resistance. The 
ganglion cells are the first ones to be af- 
fected by the increase in pressure. The 
pressure affecting the retina and the disc 
affects the tissues to a certain depth and 
there may be atrophy or hypertrophy 
of the connective tissue elements. In 
the cupping of the disc both processes 
are involved, The pressure impairs the 
circulation which in turn leads to the de- 
struction of the nerve fibers. At the same 
time, the connective tissue elements of the 
nerve are stimulated to hypertrophy at a 
certain level of the disc, forming the bot- 
tom of the glaucomatous cup. 

Sylvan Brandon. 


ABSTRACTS 


10 
CRYSTALLINE LENS 


Bentolia, L., Ortiz, J. M. V., and Ber- 
totto, E. V. Allergic cataract. Ann. Al- 
lergy 10:36-37, Jan.-Feb., 1952. 

A case of bilateral atopic cataract in a 
24-year-old girl is described. The opacities 
were between the anterior disjunction 
band and the anterior capsule and formed 
a bluish-white central, shield-like plate. (1 
figure) Irwin E, Gaynon. 


Frangois, Jules. How can a foreign body 
be extracted from the lens without induc- 
ing cataract? Ann. d’ocul, 185 :65-74, Jan., 
1952. 

A foreign body in the lens, no matter 
how small, eventually leads to cataract, 
iridocyclitis and secondary glaucoma, and 
should always be removed as promptly as 
possible. Frangois gives the example of 
an eye in which a small piece of iron 
caused so little irritation that for over half 
a year the patient paid no attention to it. 
Then, within a month, a cataract devel- 
oped, which rapidly became complete and 
had to be removed. In another case, where 
no foreign body existed, but a small, rust- 
encrusted wound of the cornea had led 
to a superficial localized lens opacity, 
the instillation of DFP to bring the iris 
in front of the break in the capsule, 
brought about perfect healing, without 
any sign of cataract. Two cases are de- 
scribed in which the operative technique 
devised by the author completely avoided 
cataract after perforating injury. The pro- 
cedure is as follows: Novocaine-adrenalin 
solution is injected retrobulbarly and ad- 
renalin subconjunctivally, in order to ob- 
tain a wide pupil and to avoid adhesion 
between the foreign body and the iris. 
With the electromagnet, the foreign body 
is removed from the lens through its por- 
tal of entry and pulled into the anterior 
chamber. It is extracted through an in- 
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cision at the limbus, and a solution of 
acetylcholine is immediately instilled into 
the anterior chamber to produce myosis, 
which is then maintained with DFP. 
The aim is to cover the gap in the cap- 
sule and to close it by glueing it to the 
iris so that the lens fibers will not be dis- 
solved in the aqeous. (4 figures, 38 refer- 
ences) B. T. Haessler. 


Gonzalez-Pola, Angel Moreu. Intracap- 
sular cataract extraction. Arch. Soc. oftal. 
hispano-am. 11 :1239-1257, Oct., 1951. 

This article is limited to the description 
of the author’s personal technique based 
on three thousand cases. Patients should 
be warned of the gravity of the operation 
and of the possible complications. In the 
surgical management the author deter- 
mines the functional state of the retina and 
optic nerve, the tension, the ocular neuro- 
vegetative system, and explores the lac- 
rimal passages and the conjunctiva. 
For illumination he prefers the Zeiss or 
Lauber lamps, manipulated by an assist- 
ant. He operates in the sitting position 
with the patient in bed. Local anesthe- 
sia is obtained with topical application of 
pantocaine or cocaine and adrenalin. Aki- 
nesia, a retrobulbar injection, and a bridle 
suture of the superior rectus are used rou- 
tinely. The lids are held apart with lid 
sutures. The conjunctiva is dissected from 
the upper third of the limbus. The keratot- 
omy in the cornea is made with a Graefe 
knife. A Gomez-Marquez corneoscleral 
suture is inserted, and the anterior cham- 
ber irrigated. A total iridectomy is usually 
preferred to a peripheral one. The lens is 
delivered with traction by forceps, or if 
the anterior capsule cannot be grasped, 
by the Barraquer eresiphake. The wound 
is closed as soon as the lens is delivered, 
the iris replaced, additional sutures in- 
serted, and air instilled. In cases of rup- 
ture of the lens capsule, an attempt is 
always made to remove the capsule after 
delivery of the lens even if there is a slight 
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vitreous loss. In case of vitreous loss the 
wound is closed, the anterior chamber irri- 
gated with normal saline solution, the 
wound cleaned of vitreous strands, an 
iridotomy made below, a spatula passed 
through the wound, the wound closed 
with corneosclero-conjunctival sutures 
and air instilled into the anterior chamber. 
On the 10th to 12th day the sutures are re- 
moved and dark glasses prescribed. 
Glasses are not prescribed until at least 
one month after the operation. In 3,000 
cases the author lost one eye from infec- 
tion, two from expulsive hemorrhage and 
one from corneal dystrophy. Three eyes 
had retinal detachment, one of which was 
cured surgically. Ray K. Daily. 


Kozlowski, Bogumil. A method of ex- 
tracting an intumescent cataract. Klinika 
Oczna 21:215-216, 1951. 

Intracapsular extraction of an intumes- 
cent cataract is made easier by the punc- 
ture of the capsule at the upper pole, 
which releases a certain amount of liquid 
lenticular material and makes it possible 
to grasp the capsule with the forceps. 
Puncturing the capsule at the lower pole 
is less satisfactory. Sylvan Brandon. 


11 
RETINA AND VITREOUS 

Edington, G. M., and Sarkies, J. W. R. 
Two cases of sickle-cell anaemia associ- 
ated with retinal microaneurysms. Tr. 
Roy. Soc. Trop. Med. & Hyg. 46:59-62, 
Jan., 1952. 

Microaneurysms of the retinal vessels 
were found in two Gold Coast Africans 
who had sickle-cell anemia. 

Irwin E. Gaynon. 


Elwyn, Herman. Hypertension and the 
changes in the fundus of the eye. New 
York Acad. Med, Bull, 28 :145-158, March, 


1952. 


To evaluate the fundus changes in hy- 
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pertension one must understand the proc- 
ess causing retinal vessel change, the 
mechanism producing increased blood 
pressure, how normal blood pressure is 
maintained, how to separate the main 
forms of persistent hypertension, and the 
pathogenic factors involved. Processes af- 
fecting retinal vessel change in hyperten- 
sion are aging, arteriosclerosis, arteriolo- 
sclerosis and spastic contraction with ar- 
teriospastic retinopathy. In aging, there 
is decreased elasticity of the vessel wall 
(shown by tortuosity and widened re- 
flexes) and thickening of the intima, ob- 
served at the crossing of artery and vein. 
In arteriosclerosis, irregular nodular 
thickening and sclerotic plaques cause ir- 
regularities in the course of the vessels. 
Arteriolosclerosis is thickening of the 
walls in the small arteries and arterioles 
caused by subendothelial deposits of hya- 
line and lipoid in irregular segments of the 
vessels. Spastic contraction; if present, in- 
volves all the arteries, with noticeable nar- 
rowing in the secondary branches. Vessel 
constriction causes capillary dilatation 
with slowing of the blood stream and hy- 
peremia, then passage of fluid through 
the capillary walls and retinal edema and 
hemorrhage when red blood corpuscles 
pass through. Cottonwool patches result 
from minute infarcts. Hyaline and lipoid 
deposits appear as sharply defined exu- 
dates deep in the retina, with typical star 
macular figures if constriction lasts for a 
long time. These changes cause two dis- 
tinct fundus pictures. In the one there is 
spastic arterial contraction and arterio- 
spastic retinopathy, in the other diffuse 
thickening and loss of elasticity of arterial 
walls, arteriosclerosis, and often arteriolo- 
sclerosis. 

Normal blood pressure is maintained by 
a state of contraction of many small ar- 
teries and arterioles in the large vascular 
areas of the body, chiefly the splanchnic 
area. These vessels serve as the effector 
organ for maintenance of normal blood 
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pressure, This requires a very sensitive 
system of regulation effected generally by 
vasomotor nerve impulses coming from 
the spinal cord and certain brain centers. 
In benign essential hypertension gradual 
lessening of regulatory control occurs, and 
increased blood pressure follows. In pa- 
tients whose hypertension is neither be- 
nign nor malignant, there occurs in addi- 
tion to high and long-standing hyperten- 
sion an added constriction of the arteries 
of the brain and retina, with cerebral 
symptoms, and the fundus picture now 
becomes that of arteriospastic retinop- 
athy. In malignant essential hypertension, 
complete loss of hypothalamic regulation 
occurs, and there are cerebral symptoms 


with papilledema and renal insufficiency. 
Claude L. LaRue. 


Heinsius, Ernst. The role of the auto- 
nomic nervous system and the internal se- 
cretion in the development of diabetic ret- 
initis. Arch. f. Ophth. 151 :365-379, 1951. 

The author studied 345 men and 275 
women and classified his findings as fol- 
lows: 1. Pure forms of diabetic retinitis: 
a. capillary hemorrhages and aneurysms, 
37 cases; b. white retinal foci, 16 cases; 
c. with both forms of retinal involvement 
85; d. periphlebitis and retinitis prolif- 
erans, 8 cases. 2. Arteriosclerotic changes 
of the retina: a. hemorrhages, 19 cases; 
b. white foci, 6 cases, mixed forms 32 
cases. 3. Pure forms of arteriosclerosis, 
88 cases. The author’s discussion on the 
role of the autonomic nervous system and 
the internal secretion comes to no specific 
conclusions. (5 figures, references) 

Ernst Schmerl. 


Francois, J., and Deweer, J-P. Senile 
hereditary degeneration of the macula. 
Ann. d’ocul. 185 :136-154, Feb., 1952. 

Francois has published three previous 
studies on this subject. In the present ar- 
ticle, the four families studied confirmed 
his conclusion that senile macular dystro- 
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phy is a hereditary disease which should 
be classified as a central hereditary tapeto- 
retinal degeneration. In one family of 
seven siblings, all living, three had mac- 
ular degeneration which in the brothers, 
81 and 77 years old, took the form of a 
pigmented chorioretinopathy, in the sister, 
74 years old, the exudative form of Cop- 
pez-Danis. The sister had two sons who 
already show macular changes. In a sec- 
ond family, the 78-year-old sister has a 
well advanced senile macular degenera- 
tion, the 76-year-old brother has a pig- 
mented plaque of chorioretinopathy. 
Similar differences exist in the two other 
families described. It is therefore clear 
that different types of senile macular de- 
generation can be found in the same family 
and that they are all part of the same fun- 
damental lesion and should not be sep- 
arated one from the other. A macular dys- 
trophy and an isolated peripheral degen- 
eration may be found within the same 
family. Central or peripheral, these degen- 
erations are all intimately related. (17 
figures, 14 references) B. T. Haessler. 


Kennedy, R. J., and McGannon, W. J. 
Stellate-ganglion block in retinitis pig- 
mentosa. A.M.A. Arch. Ophth. 47 :287- 
291, March, 1952. 

No actual objective improvement was 
seen in any of the 14 patients with retinitis 
pigmentosa who had cervical sympathetic 
block with either saline or procaine solu- 
tion. Equal subjective improvement fol- 
lowed injections of procaine and saline 
solution and it seems highly probable 
that the benefits derived from cervical 
sympathetic block were purely psychic. 

R. W. Danielson. 


Paufique, R., Hugonnier, and Moreau, 
l’. G. Scleral resection in the treatment 
of retinal detachment. Indications, tech- 
nique and results. Ann. d’ocul. 185:113- 
135, Feb., 1952. 


Gonin’s operation is successful in 70 to 


90 percent of cases of retinal detachment, 
but certain severe detachments are not 
benefited. Scleral resection has yielded 
good results, and together with coagula- 
tion has made possible a more favorable 
prognosis in these severe cases. It is rec- 
ommended as the operation of choice in 
high myopia, aphakic eyes, in arterio- 
sclerosis, and when cataract is associated 
with detachment, and should be done 
whenever the age of the patient, the pres- 
ence of long tears, an old detachment, vit- 
reous retraction and, most especially, a 
poor reattachment after replacement auto- 
matically make the prognosis a poor one. 
The authors’ modification is carried out 
as follows. Whenever possible the tear is 
located. The sclera is incised through 5, 
to #% of its thickness and when a dark 
color shows that the choroid is ap- 
proached, a cut is made on the other side 
of the angle which forms the end of the 
segment. Here the sclera is grasped with a 
forceps, and a wedge is snipped out with 
knife and scissors. All parts to be re- 
sected are cut in the same way. An ad- 
vantage of such a lamellar resection is 
that no sutures are placed until resection 
is complete, which makes it possible to 
coagulate the resected scleral zone. This 
should be done at once. The sutures are 
set in U shape, 3 to 4 mm. apart. Of 
57 operations, 31 were completely success- 
ful, in that anatomically the retina was 
replaced. Of the failures many were in- 
complete, and often the eye retained some 
vision, Of 14 re-operations, after the clas- 
sic operation had failed, 5 were success- 
ful ; in 3 of 7 aphakic eyes; in 13 of 18 high 
myopias; and in 8 of 15 arteriosclerotic 
detachments the operation was successful. 
Ten illustrative cases are described, (2 
figures, 18 references) B. T. Haessler. 


12 
OPTIC NERVE AND CHIASM 


Hasegawa, Bungo. Chronic retrobulbar 
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optic neuritis due to carbon monoxide in- 
toxication. Acta Soc. Ophth. Japan 56: 
254-265, April, 1952. 

His collaborator, Oishi, observed a fre- 
quent occurrence of chronic retrobulbar 
optic neuritis in an ammonium sulphate 
factory, where a chronic intoxication with 
carbon monoxide was suspected. The 
author, therefgre, examined 26 employees 
of the same factory, who were working 
in a room with a high amount of carbon. 
In 20 of the 26 workers, such symptoms 
of the disease as a slight. reduction in 
vision and central scotoma in racket form 
were confirmed. Analysis of the blood 
showed carbon monoxide hemoglobin 10 
to 35 percent. In one case of acute car- 
bon monoxide intoxication, the author 
confirmed the presence of a typical cen- 
tral scotoma, which disappeared after 
recovery. Ten patients were treated with 
vitamin B,. Six were cured after one 
course of treatment and two others after 
two courses of treatment; two were not 


benefited. A relapse of neuritis occurred 
during the following year in six of the 
eight patients who had been cured by vita- 
min treatment and had returned to their 
Yukihiko Mitsui. 


original positions. 


13 
NEURO-OPHTHALMOLOGY 


Arkin, Wiktor. Voluntary pupillary 
movements. Klinika Oczna 21:217-223, 
1951. 

The author describes his experience in 
observing his own pupillary reactions, He 
was able to dilate his pupils by straining 
the muscles. Later just the thought of 
straining the muscles was sufficient to 
stimulate dilation of the pupils. The 
author feels that any voluntary pupillary 
movements are connected with reflexes 
and that there may be a stimulation of the 
sympathetic system which causes in- 
creased secretion of adrenalin. 

Sylvan Brandon. 
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Bonamour, Georges. The importance of 
ocular symptoms in migraine. Ann. d’ocul. 
185 :75-83, Jan., 1952. 

Whether the patient with migraine 
comes to him directly or is referred by a 
physician, the ophthalmologist must first 
obtain a complete history. Scotoma is the 
most constant and most characteristic 
visual manifestation; it is bilateral, nega- 
tive (blind, cortical in character), scintil- 
lating and fleeting, but variations from the 
typical are frequent, there may be only 
a dimming of central vision or there may 
be a complete hemianopsia. Scotoma pre- 
cedes headache, but diplopia occurs at the 
height of the attack in about 16 percent 
of patients. It is common in the ophthal- 
mic migraine of Charcot, but may occur 
in simple migraine. It is a heterophoria 
rather than a true paralysis and is of 
short duration. Unequal pupils occur in 
a third of the patients, due to mydriasis 
on the affected side. The eyeground is 
generally normal, but changes in the ret- 
inal vessels are often noted, with spasm 
in the arteries. In the migraine of youth, 
the pressure in the central artery of the 
retina is low. When present, this sign 
serves to differentiate migraine from other 
paroxysmal encephalopathies. A certain 
amount of enophthalmos is present in 
sympathetic migraine. There may be uni- 
lateral edema and blepharospasm, and 
photophobia is common at the height of 
the attack. 

It is important to distinguish between 
true migraine, ophthalmic migraine and 
symptomatic migraine, such as occurs in 
atypical trigeminal neuralgia, the pro- 
dromal phase of chronic glaucoma and 
the crisis of subacute glaucoma (unilat- 
eral but not hemianopic), intracranial hy- 
pertension, an epileptic crisis, and spasm 
of the retinal artery in youth. Migraine 
in the aged generally shows arterioscle- 
rotic changes in the retinal vessels and 
raised pressure in the central artery, 

Although certain ocular or visual disor- 
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ders may be a true cause of headache, 
they cannot cause migraine. However, 
visual fatigue is undoubtedly important 
in bringing on an attack, It is frequently 
the result of errors of refraction or of 
muscular imbalance, Accurate refraction 
and muscle testing are therefore of great 
importance. Some abnormal eye findings 
are present in 50 percent of patients with 
migraine, and their correction may be of 
great value in treatment. 
B. T. Haessler. 


Levine, Jacob, Relative effects of occip- 
ital and peripheral blindness upon intel- 
lectual functions. Arch. Neurol. & Psy- 
chiat, 67 :310-314, March, 1952. 

In this study 407 patients, soldiers 
blinded in World War II, were grouped 
and studied. Group one became blind by 
direct injury to the eyes. Group two were 
blind as a result of an injury which in- 
volved the occipital cortex, but had intact 
eyes (and slight residual sight). Group 
three (control group) were peripherally 
blind and had brain injury which was not 
occipital, All had been given the Army 
General Classification Test before their 
blindness, on entering the service. These 
tests consist of vocabulary, arithmetic and 
block counting. The blind subjects were 
given the Wechsler-Bellevue intelligence 
test, with its subtests consisting of in- 
formation, comprehension, digit span and 
similarities. The results showed consid- 
erable variation in the scores obtained. 
Two separate although similar intelli- 
gence tests had been used. The exact ex- 
tent of the brain injury was not known, 
especially the exact amount of subcortical 
damage, but the results definitely showed 
impairment of intellectual function after 
brain injury in occipitally blinded sol- 
diers, Those blinded with lesions in areas 
other than of the occipital lobe showed 
similar but less impairment. This was 
thought to be due to a difference in the 
amount of cortical tissue destroyed in the 


respective groups. In general, Lashlev’s 
hypothesis that the occipital cortex (with 
other cortical areas) performs intellectual 
functions of a nonvisual nature is sup 
ported, Claude L. LaRue. 


Ohm, J. The nystagmus of the blind. 
Arch. Ophth, 151 :293-326, 1951, 

The author reviews abou 60 cases seen 
over a period of 40 into, states that 
any nystagmus is the expression of an 
oscillatory activity of the vestibular nu- 
clei. Blindness and other factors change 
the frequency of these oscillations. Stim- 
uli arising from the labyrinth, the retina 
and the frontal lobes are of major impor- 
tance and at times these three factors act 
simultaneously. At other times only an 
ocular factor may be demonstrable. 

Ernst Schmerl. 


14 
EYEBALL, ORBIT, SINUSES 


Jones, Arthur. Orbital X-ray therapy of 
progressive exophthalmos. Brit. J. Radiol. 
24 :637-646, Dec., 1951. 

Twenty-nine patients with exophthal- 
mos were irradiated in an attempt to stop 
the progress of the exophthalmos. In 
seven cases of thyrotoxic ophthalmopathy 
the response was poor; 22 cases of pro- 
gressive exophthalmos showed clinical 
improvement after X-ray treatment. Lym- 
phocytic infiltration and chronic inflam- 
matory edema in the orbital tissues react 
well to X-ray treatment and alleviate the 
ocular discomfort. The anterior field 
should be irradiated from the superorbital 
ridge down to the malar region (8 X 6 
cm.). The lateral field should be restricted 
to the bony orbit (4 X 6 cm.). The total 
skin doses per field vary from 200 r in 
56 days to 1,000 r in 14 days depending 
upon the severity of the exophthalmos. 
Points to consider in selecting the cases 
for the treatment are discussed. (2 figures, 
1 table) H. C. Weinberg. 
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15 
EYELIDS, LACRIMAL APPARATUS 


Fuchs, Adalbert. Peculiar scars of the 
upper eyelids: a new type of disease in 
China. Tr. Koy. Soc. Trop. Med. & Hyg. 
46 :63-04, Jan., 1952. 

A narrow superficial scar, 2 to 3 cm. 
long and 0.3 to 0.5 cm. broad, is seen on 
the upper lid of many Chinese. Specula- 
tions as to the cause of these scars vary 
from trauma caused by pinching from a 
bamboo stick, to scarring left by treat- 
ment with caustit material, or scarring 
as a residual from a parasitic disease sim- 
ilar to leishmaniasis. Fuchs believes the 
scarring to be the characteristic sign of a 
typical, yet unidentified disease. (1 figure) 

Herman C. Weinberg. 


Searle, C. W. A. Case report on a cal- 
cified tumor of the lid. J. Roy. Army M. 
Corps 98:66, Jan., 1952. 

The author reports a case of a chalazion 
that had undergone degeneration of its 
wall and calcification of the sebaceous 
material within the gland. 

Irwin E. Gaynon. 


16 
TUMORS 


Wakeley, Sir Cecil. Peri-orbital tumors. 
Brit. J. Ophth. 36 :57-65, Feb., 1952. 

The common tumors of the periorbita 
are discussed. Rodent ulcers occur most 
frequently ; their treatment depends upon 
the extent and depth of penetration. Re- 
currences should be excised as these are 
radio-resistant. Papilloma occur as horn- 
like growths and may become malignant. 
Squamous-cell carcinomata often occur 
close to the lid margin with glandular 
metastases in neglected cases. Treatment 
may be excision or radio-therapy. In ma- 
lignant melanomata, bleeding, increase in 
size, or pain are ominous signs. Wide ex- 
cision is the treatment of choice. Simple 
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papilloma, cutaneous horns and exan- 
thoma palpebrarum are benign. 
Hemangiomata are the commonest le- 
sions of this area in childhood, They are 
of various types and are chietly important 
because of the disfigurement they cause. 
These tumors may extend and invade the 
deep structures and erode the walls of the 
orbit. Intra-dermoid tumors are not fre- 
quent but may occur in many situations. 
They should be excised where possible. 
The differentiation of dermoid and epi- 
dermoid is discussed at length. 
Osteomata occur in later life and are 
slow growing. In the orbit pressure on the 
optic nerve may cause blindness, Their 
etiology is unknown. Treatment is compli- 
cated and often unsatisfactory. Malignant 
bony tumors of the orbit are very rare but 
secondary tumors are more common. The 
diagnoses of Schiller-Christian and Pag- 
et’s disease is discussed. (9 figures.) 
Orwyn H. Ellis. 


17 
INJURIES 

Brown, J. B., Fryer, M. P., and Me- 
Dowell, F. Internal wire-pin for fractures 
of upper jaw, orbit, zygoma and severe 
facial crushes. Plast. & Reconstruct. Surg. 
9 :276-283, March, 1952. 

Internal wire-pin fixation may be used 
for stabilization in fractures of the middle 
third of the face, either alone or in combi- 
nation with other procedures. The face 
itself seldom is badly crushed without 
crushing of the nose and septum, so that 
elevation of the crushed nose and support 
of it on cross wires is often necessary. 
Before the internal wire is placed, indi- 
vidual areas of displacement are realigned 
and held by appropriate means such as 
elevating and molding the canthal re- 
gions, elevating the orbital borders, and 
directly wiring the ascending ramus of the 
zygoma to the frontal bone if there is 
excessive displacement. 
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Application of the internal wire-pin, 
which is a piece of No. 18-8 stainless steel 
with a spear point .05-.08 of an inch in 
diameter, is done under endotracheal an- 
esthesia or a combination of block with 
light pentothal, after all possible bone 
alignment has been obtained and is main- 
tained. The pin or pins are allowed to re- 
main in place for two to six weeks, ac- 
cording to needs of fixation. 

For orbital fractures, elevation of the 
lower border with a hook under the rim is 
simplest, if impaction that will maintain 
the fragments can be obtained. The same 
impaction is necessary for other methods 
that rely on simply elevating the frag- 
ments. If the orbital border will not impact 
in position, open reduction through frac- 
ture lines in the buccal fornix into the an- 
trum is done. Direct wiring of the zygoma 
to the frontal bone may be indicated when 
there is marked displacement and the orbit 
is much elongated. The crushed nose is 
brought up out of the face and may be 
packed in place. 

The canthal regions are molded with 
the thumb and fingers when the orbital 
borders are replaced, because of the ex- 
treme difficulty of correcting improperly 
healed canthi, and the danger of disturb- 
ing the lacrymal function. (4 figures) 

Alston Callahan. 


Pannarale, M. R. Traumatic, subcutane- 
ous vertical rupture of the tarsus. Boll. 
d’ocul. 33 :751-756, Dec. 1, 1951. 


During the last year, two patients were 
seen in the Parma University Eye Clinic 
after unilateral subcutaneous rupture of 
the tarsus, caused by injury by the horn 
of cattle ; the skin of the lid and the orbicu- 
laris oculi were not involved. One case 
was complicated by intraocular hemor- 
rhage ; both healed with a fine vertical scar 
in the tarsus. K. W. Ascher. 


Walkup, H. E., and Murphy, J. D. 
Retinal ischemia with unilateral blindness 


ABSTRACTS 


—a complication occurring during pul- 
monary resection in the prone position; 
report of two cases. J. Thoracic Surg. 23: 
174-175, Feb., 1952. 

Two cases of unilateral blindness {ol- 
lowing a pulmonary resection in the prone 
position are presented. The catastrophe 
was caused by an undetected rotation of 
the head during the operation. Direct 
pressure from the headrest on the globe 
resulted in loss of vision through retinal 
destruction. Both cases showed marked 
exophthalmos, attenuation of the retinal 
arteries and ischemia of the macular area 
with loss of light perception. 

Irwin E. Gaynon. 


18 
SYSTEMIC DISEASE AND PARASITES 


Bluefarb, S. M. Oculo-cutaneous lesions. 
Quart. Bull. Northwestern Univ. Med. 
Sch. 26:12-18, Feb., 1952. 


In contact dermatitis of the eyelids 
there is an erythemato-squamous der- 
matitis with redness, pruritus and edema 
usually limited to the eyelids, but some- 
times involving other parts of the body 
as well. Severe reactions have vesicula- 
tion and exudation with rapid progression 
to scaliness and lichenification. Treatment 
consists of avoidance of the sensitizing 
agent, protection of the exposed parts and 
the application of soothing measures. 

The most common causes of blepharitis 
are staphylococcus infections and sebor- 
rheic dermatitis. In the latter the focus in 
the scalp must be treated. When there is 
a deficiency of vitamin A, xerosis of 
the conjunctiva, follicular conjunctivitis, 
keratomalacia, night blindness, papular 
eruptions of pilosebaceous follicles, xero- 
sis or asteatosis of the skin may occur. In 
riboflavin deficiency, congestion of the 
limbic plexus, cheilosis, angular stoma- 
titis, seborrheic excrescences and magenta 
tongue are seen. In rosacea, a persistent, 
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passive erythema of the face may lead to 
the development of hyperplasia and 
telangiectases, or develop into pustules. 
Treatment consists of the avoidance of 
agents which might cause congestion of 
the vessels of the face. Oral administration 
of hydrochloric acid, vitamin B complex, 
and topical application of sulfur lotions 
are of value. 

Conditions that may lead to essential 
shrinkage of the conjunctiva are pem- 
phigus, erythema multiforme, epidermo- 
lysis bullosa dystrophica and dermatitis 
herpetiformis, erythroderma_ichthyosi- 
forme congenitum and congenital syphilis. 
Other mucocutaneous diseases which may 
involve the eye are: lupus erythema- 
tosus, neurocutaneous syndromes, xan- 
thelasma, pseudoxanthoma elasticum and 
angioid streaks, skin diseases associated 
with congenital cataracts, Sjégren’s syn- 
drome, Behget’s syndrome, Vogt-Koy- 
anagi syndrome, herpes zoster, xeroderma 
pigmentosum, psoriasis and pigmenta- 
tions. Theodore M. Shapira. 


Handousa, Ahmad Bey. Proptosis 
caused by lipoidosis. Brit. J. Ophth. 36: 
20-25, Jan., 1952. 

Lipoidosis is a disease of disturbed fat 
metabolism in which there are abnormal 
deposits of fat in various tissues. There 
are three main clinical types: Gaucher's 
disease, Niemann-Pick’s and 
Hand-Christian-Schiller which 
differ principally in the type of lipoid ma- 
terial stored in the tissue. Proptosis in 
this disease is rather rare but may occur 
as a late manifestation of Hand-Christian- 
Schiller syndrome. Two cases of prop- 
tosis due to lipoidosis in the soft tissues 
of the orbit are described without any 
other skeletal, visceral or skin manifesta- 
tions. One case occurred in an adult in 
whom the tumor tissue was easily re- 
moved, the other in a child in whose orbit 
the infiltration of tissue made removal 
impossible, (9 figures) Morris Kaplan 
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Herman, Kate. Pituitary exophthalmcs. 
Brit. J. Ophth, 36:1-19, Jan. 1952. 

Pituitary exophthalmos, also called 
exophthalmic exophthalmos, is a bilateral 
exophthalmos associated with ophthal- 
moplegia, probably due to excess of pitui- 
tary thyrotropic hormone. Clinically it is 
quite distinct from the exophthalmos pres- 
ent in Graves’ disease and may progress 
to blindness and even destruction of 
the eyeballs. Symptoms begin mildly 
with lacrimation and burning; there is 
gradual proptosis, not accompanied by lid 
retraction but by a general and severe 
edema of lids and conjunctiva. The cornea 
becomes steamy and ulcerous, and even- 
tually there is perforation. Retrobulbar 
edema leads to blindness from prolonged 
edema of the discs and optic nerves. 

In many cases the condition commences 
shortly after thyroidectomy. The sudden 
thyroid deficiency may stimulate the pro- 
duction of the thyrotropic hormone by the 
pituitary gland. Treatment must aim at 
depressing the output of the hormone by 
administering thyroid, or by removing or 
radiating part of the pituitary gland. 
Twelve cases are described, All received 
3,000 to 3.500 r dosage of radiation with 
very satisfactory results; in two cases 
surgical decompression was also done but 
recovery actually commenced with the 
radiation. There were no ill effects after 
the radiations and in several cases the 
thyrotoxic symptoms themselves were 
ameliorated. (4 tables, 11 figures) 

Morris Kaplan. 


Sarkies, J. U. R. Ocular onchocerciasis. 
Brit. J. Ophth. 36:81-99, Feb., 1952. 

The eye manifestations consist of con- 
junctival injection, interstitial nummular 
opacities of the cornea, which may be so 
extensive as tu become confluent, anterior 


uveitis, choroidoretinal degeneration, 
complicated cataract, secondary glau- 
coma, and optic atrophy. In the skin the 
typical lesion is a dry wrinkling which 
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gives the appearance of premature age, 
or presbydermia. Subcutaneous nodules, 
consisting of numbers of encysted adult 
worms, are often found over bony prom- 
inences, The severity of most of the mani- 
festations of onchocerciasis increased in 
direct proportion to the duration of ex- 
posure. Living microfilariae were demon- 
strated in the eye by mounting snips from 
the bulbar conjunctiva in saline on a slide 
and examining them immediately under 
the microscope. The commonest ocular 
manifestation was the presence of micro- 
filariae in the anterior chamber, The num- 
ber of embryos varied from hour to hour 
and from day to day, There was no nu- 
merical relationship between microfilariae 
in the eye and the severity of the eye le- 
sions. Nummular opacities of the cornea 
are due to the presence of dead or dying 
microfilariae in the substantia propria, 
and were seen most commonly at the 
periphery of the cornea, Another early 
ocular manifestation is a macular degen- 
eration clinically similar to the senile 


form. Disseminated choroidoretinitis, iso- 


lated peripheral patches of choroido- 
retinitis, and diffuse atrophy of the chorio- 
capillaris were all seen, with varying de- 
grees of optic atrophy. Two factors 
were constant in all the advanced fundus 
lesions: a marked increase in pigment, 
and perivascular cuffing of the retinal 
vessels extending from the point where 
they emerge from the optic disc to the 
distance of two or three disc diameters 
towards the periphery of the fundus. 
With Antrypol treatment the micro- 
filariae disappeared from the aqueous be- 
tween the fourth and sixth weeks. Some- 
times there was evidence of a mild irido- 
cyclitis. Patches of nummular keratitis 
appeared during the fourth week of treat- 
ment in half of the cases. Pruritus and 
allergic skin eruptions occurred in every 
case during the fifth or sixth week of 
treatment. Damage to the eves may be 
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prevented or arrested by means of Antry- 
pol. Its effect lasts longer than that of 
the Banocide group of drugs: the admin- 
istration of Banocide or Hetrazan after 
Antrypol is of value in those cases which 
still have strongly positive skin smears 
at the end of a course of Antrypol. As 
infection persisted in nearly 50 percent of 
patients three months after completion of 
treatment, it seems unlikely that either 
Antrypol or Banocide is a cure for on- 
chocerciasis. There is some evidence that 
the administration of Anthisan with 
filaricidal drugs may ameliorate the al- 
lergic side-reactions. 

Surgical treatment was used in two 
cases complicated by secondary glaucoma. 
It seems probable that the hypertension 
was secondary to uveitis caused by the 
presence of mf. volvulus in the anterior 
segment. Trephining was the operation of 
choice, as it has been found that manipu- 
lation of the iris during iridencleisis in 
deeply pigmented African eyes often re- 
sults in dense deposits of pigment on the 
anterior surface of the lens, which in itself 
causes a lowering of the visual acuity. 
The administration of large doses of ribo- 
flavin, either by mouth or by injection, 
produces functional improvement in cases 
of onchocerciasis when the visual acuity 
is diminished as a result of lesions of the 
posterior segment, but is of no benefit in 
corneal lesions. (4 figures, 3 tables, 38 


references) Orwyn H. Ellis. 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Starke, Herbert. Pathogenesis of the 
Marfan syndrome. Arch. f. Ophth. 151: 
384-390, 1951. 

The author describes the mother, son, 
and daughter of a family with the Mar- 
fan syndrome: arachnodactyly, luxation 
of the lens, mesodermal dysgenesis of the 
cornea and iris and axial myopia and 
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reaffirms that eyes with congenital malfor- 
mations do not respond well to surgery. 
Ernst Schmerl. 


Trevor-Roper, P. D. Marriage of two 
complete albinos with normally pig- 
mented offspring. Brit. J. Ophth. 36:107- 
108, Feb., 1952. 

A case is reported of the marriage of 
two complete albinos who had three 
normally pigmented children. 

Orwyn H. Ellis. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Hamada, Naoko. Epidemiology of tra- 
choma. Acta Soc. Ophth. Japan 56:212- 
224, April, 1952. 

The author investigated about 2,000 
school children in a school with a tra- 
choma index of 55 percent and about 1,200 
infants in an eye clinic, She summarized 
the data in 22 tables and figures and con- 
cluded that trachoma infection occurs 
mostly in pre-school children, especially 
in infants. The initial symptom of tra- 
choma is an acute conjunctivitis. Trans- 
mission among school children is neg- 
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ligibly small but uncleanliness is a “hot- 
bed” for trachoma infection, 
Yukihiko Mitsui. 


Somerset, E. J., and Ghose, N. Blind- 
ness in India. All-India Ophthalm. Soc. 
12:1-47, 1951. 


Of 100,000 persons in India 250 prob- 
ably are totally blind, and an equal num- 
ber partially blind. The important causes 
of bilateral blindness are glaucoma (10 
percent), keratomalacia (8 percent), cata- 
ract (46 percent), trachoma (5 percent), 
corneal ulcer (5 percent), syphilis (6 per- 
cent), smallpox (2 percent), and ophthal- 
mia neonatorum (.9 percent). Unilateral 
blindness has similar causes except that 
corneal ulcer and keratitis are more fre- 
quent. Irwin E. Gaynon. 


Soria Mariano and Diaz Caneja Emilio. 
An address at the Centennary Celebration 
of the invention of the ophthalmoscope. 
Arch. Soc. oftal, hispano-am, 11:1219- 
1238, Oct., 1951. 


A biography and portrait of Helmholtz 
is offered in celebration of the centennial of 
his invention of the ophthalmoscope. 

Ray K. Daily. 


OraHTHALMIC MINIATURE 


It is only after many experiments performed on the eyes of cadavers 
and a large number of operations on those of the living, with a view of 
perfecting the method of depressing cataract, that I have learned all the 
dangers and all the points of doubt which one can have in this matter. In 


multiplying my experiences and observations I have been forced to rec- 
ognize, at last, that it is far from being a fact that this operation is as 
certain and as easy as many people have believed. 


Jacques Daviel, 
Letter to Joyeuse, 


September 30, 1748. 
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NEWS ITEMS 


Edited by Donatp J. Lyte, M.D. 
601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the month but, to receive adequate publicity, notices of 
postgraduate courses, meetings, and so forth should be received at least three months before the date 
of occurrence. 


DEATHS 


Dr. George Guerin Marshall, Rutland, Vermont, 
died March 1, 1952, aged 84 years. 

Dr. Malcolm Kelley, Dallas, Texas, died re- 
cently, aged 56 years. 

Dr. Roy Otis Riser, Park Ridge, Illinois, died 
January 3, 1952, aged 45 years. 


ANNOUNCEMENTS 
New York CLINicat CONGRESS 


The ophthalmology program of the Clinical Con- 
gress of the American College of Surgeons to be 
held in New York on September 23, 24, and 25, 1952, 
includes : 

Tuesday, September 23rd, from 9:00 to 10:30 
a.m., a panel discussion on “Problems concerned with 
the extraction of complicated cataracts.” Dr. John 
H. Dunnington, New York, will act as moderator, 
and Dr. Walter S. Atkinson, Watertown, New 
York, Dr. Henry L. Birge, Hartford, Connecticut, 
and Dr. Glen Gregory Gibson, Philadelphia, will 
be collaborators. 

On Tuesday evening, at 8:30, a symposium on 
“The surgical correction of motor anomalies in- 
volving the extraocular muscles” will be held. 
Papers will be presented by: Dr. Harold W. 
Brown, New York, “Surgical physiology of the 
extraocular muscles”; Dr. Harold G. Scheie, Phila- 
delphia, “Surgical correction of exotropia”; Dr. 
Walter H. Fink, Minneapolis, “Surgical correction 
of vertical muscle anomalies”; Dr. Raynold N. 
Berke, Hackensack, New Jersey, “Surgical correc. 
tion of blepharoptosis.” 

From 9:00 to 10:30 a.m., Wednesday, Septem- 
ber 24, there will be a panel discussion on “Orbital 
implants,” with Dr. Arno E. Town, New York, as 
moderator ; Dr. Alston Callahan, Birmingham, Ala- 
bama, Dr. John P. Macnie, New York, and Dr. 
Raymond E. Meek, New York, as collaborators. 

At 8:30 p.m., on September 24th, there will be a 
symposium on “Causes of failure in ocular surgical 
procedures.” Dr. Brittain Ford Payne, New York, 
will speak on “Pathologic causes of failure follow- 


ing intraocular operations’; Dr. Joseph A. C. 
Wadsworth, New York, “Failure in glaucoma 
operations”; Dr. Daniel B. Kirby, New York, 
“Failure in cataract operations”; Dr. Truman L. 
Boyes, New York, “Failure in extraocular muscle 
surgery”; Dr. P. Robb McDonald, Philadelphia, 
“Failure in retinal detachment surgery.” 

On Thursday morning, September 25, from 9:00 
to 10:30, there will be a panel discussion of “Falla- 
cies in refraction by use of mechanical refractors,” 
with Dr. Conrad Berens acting as moderator. The 
collaborators will be: Dr. Alfred Cowan, Phila- 
delphia, Dr. Arthur Linksz, New York, and Dr. 
Daniel Snydacker, Chicago. 

That evening, at 8:30, the following papers will 
be presented: “Sympathetic ophthalmia,” Dr. 
Harold H. Joy, Syracuse, New York; discusser, 
Dr. George M. Haik, New Orleans; “Atomic eye 
injuries,” Elbert DeCoursey, Brig. Gen. (MC), 
U.S.A., Washington, D.C.; discusser, Dr. David 
G. Cogan, Boston; “Management of intraocular 
foreign bodies,” Dr. Raymond L. Pfeiffer, New 
York; discusser, Dr. Norman L. Cutler, Wilming- 
ton, Delaware; “Treatment of eye burns,” Dr. 
Robison D. Harley, Atlantic City, New Jersey; 
discusser, Dr. Hedwig S. Kuhn, Hammond, Indi- 
ana. 

The Society of Military Ophthalmologists will 
hold its annual dinner meeting at the Palmer House, 
Chicago, Illinois, at 6:30 p.m. on Tuesday, October 
14, 1952, during the week of the meeting of the 
American Academy of Ophthalmology and Oto- 
laryngology. Reservations should be made with the 
secretary, Col. J. H. King, Jr., Walter Reed Army 
Hospital, Washington 12, D.C. Membership is 
limited to ophthalmologists on extended active duty 
with the Army, Navy, and Air Forces. 

MISCELLANEOUS 
YALE POSTGRADUATE SPEAKER 

Dr. Isadore Givner, New York, was guest lec- 
turer on May 9th, at the Yale University School of 
Medicine postgraduate courses in ophthalmology. 
His subject was “Associated skin and eye manifes- 
tations of general disease.” 
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Praspose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 
Opticians of America, Inc. 


110 E. 23rd Street New York (10) N.Y. 
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GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Teeghine, and two 396 mum. $95.00 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


Eye Catalog sent upon request. 


Yew! 
Ptosis Clamp and Lid Everters 


for resection of the Levator. 


RAYNOLD M. BERKE, M.D. 


236A* Ptosis Clamp, has serrated blades, 20 mm long. It 
1. Grasps the Levator muscle securely. 
2. Prevents folding or bunching of muscle. 
3. Facilitates free of the Levator from its several attachments. 
4. Holds the Levator tendon flat and maintains uniform tension on the 
Stainless Steel $15.00 
2%6B* Lid Everters, to double evert the u Lid, which gives excellent ex- 
posure, and simplifies dissection of Levator muscle. Used as retrac- 
tors they facilitate placement of the sutures. The two ends of each in- 
strument are graduated in size to “fit” any Lid from infant to adult 
seuebocndcngesecedebesnbwanséévosonnenetencoeebdnneats Stainless Steel ea. $6.50 
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4570 Audubon Ave., St. Lovis 10, Mo. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


610 Olive Street 
518 N. Grand Boulevard 
and Clayton, Mo. 


Prescription Opticians Since 1879 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 
Phone RAndolph 6-2243-44 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


NEW YORK CITY 


Optician Established 1875 

520 Fifth Ave. New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


AITCHISON & COMPANY 


OPTICIANS 


A Dispensing Service of Accuracy, Style and 
Comfort in Distinctive Eye Wear. 
! 655 Madison Ave. 
New York 21, 
N.Y. 


483 Fifth Ave. 
New York 17, 
N.Y. 


CHICAGO, ILL. 


ALMER COE & COMPANY 


Prescription Opticiens 
Established 1686 
10 N. Michigan Ave. 


1645 Orrington Ave., Evanston, Ill. 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. @) 


Guild Optician 


Oculists’ prescriptions exclusively 


CINCINNATI, OHIO 
L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Coflexic 
Corrected Curve Lenses 
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From Our New Catalog fer ts 


KULVIN-KALT Iris Forceps 


Based on the exact principle of 
the Kalt Capsule Forceps, the 
new Kulvin-Kalt Iris Forceps is 
shaped to take the curve of the 
cornea, and can be inserted 
under the limbal ring along the 
under surface of the cornea to 
grasp the iris without damaging 
the corneal surface. 1x2 teeth at 
the ends of the 9mm. blades. 
Stainless, 


VEIRS Erisophake 


This efficient erisophake 
may be used with the Nu- 
gent Cataract Suction 
Unit or similar equip- 
ment. Its convenient 
round hand piece has a 
finger control valve and a 


, Luer-Lok fitting to hold 


the tip securely. The cup- 
shaped suction tip is at the 
distal end of a fine, malle- 


fable cannula. The entire 


instrument is gold plated. 


Specify OP-3475 


Each, $10.50 


OV. Mueller Ce: 


Specify OP-6535 
Each, $19.00 


330 S. HONORE STREET 
CHICAGO 12, ILLINOIS 


SPECTACLES 


@ Many cases of low vis- 
ual acuity can be helped 
by Spectel telescopic 
spectacles. These suc- 
cessful aids to subnormal 
vision provide image 
magnification of 1.7 or 
2.2 diameters. Cases with 
visual acuity as low as 2% can 


use. Complete details of Spectel 


FOR CASES OF 
SUBNORMAL VISION 


be aided. telescopic spectacles and trial ‘a as w 
Spectel telescopic spectacles sets are given in Bulletin 302, Blaster oF en oe 
are fitted without complicated which is now available from con ae a 
procedure. Trial sets are mod- your optical supply house or 
erately priced and convenient to direct from us. Weight 100 oz 07S 02 
Brooklyn 11, New York 
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THE UNIQUE 
GOLDMANN SLIT LAMP 


* One Arm Control 
© Hruby Lens for Fundus Exam- 


Many Other Advantages 


-S. Agents Also for: 
Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 


ALFRED P. POLL 
Dispensing Opticians 


ALLOWANCE FOR POSER LAMPS IN TRADE IN 06 


GREINER & MUELLER 


Expert makers 
of artificial human eyes 
GLASS & PLASTIC 
Eye making has been a family tradition 
with us since 1835. 
55 E. Washington St. . + Chicago 2, til. 


Phone FR 2-4449 
Branches at Kansas City, Mo., Detroit, ap- 4 


Ow‘ Sule regularty. Serving ‘the Middle Weet since 1924, 


1. Free From Danger of Injury to The Eyes. 
2. Will Not Fall Out of The Eye. 
3. Safe For All Sports, Including Swimming. 
4. Custom Made to Fit The Eye. 


WRITE FOR BROCHURE 


ug 49 EAST 51st STREET © NEW YORK 22, N.Y. 
Mfgs. of all Types of Contact Lenses 
BRANCHES IN -. ® 


PHILADELPHIA ... MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI 
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PROJECTION 
PERIMETER 


A completely new design of 
Perimeter, with movements 
smooth and positive. Employs 
filters of known wave-lengths 
to standardize conditions. Has 
light-flashing device. The self- 
recording mechanism is simple 
and efficient. Charts are easily 
fitted. Enables the investigator 
to observe patient’s eyes whilst 


field is being taken. 
Price $675.00 f.o.b. New York 
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CURRY & PAXTON INC. 


MANUFACTURERS & IMPORTERS of OPHTHALMIC INSTRUMENTS 
101 PARK AVENUE, NEW YORK 17, N.Y. 


POSTGRADUATE CONFERENCE IN NEUROMUSCULAR 
ANOMALIES OF THE EYES 


The Children’s Memorial Hospital, Chicago 
By George P. Guibor 
For graduates in Medicine November 9-14, inclusive, 1952 
Course Includes Theoretical and Practical Surgical and Non-Surgical 
Examination and Treatments 
1. Anatomy 3. Discussion of Patients with Squint 
2. Physiology 4. Examination of Patients by Students 
For further details Apply to Secretary of Course Fee $75.00 
The Children’s Memorial Hospital, 707 Fullerton Avenue, Chicago 14 


A Subscription to the Journal 


would be a most welcome 


Gift 


to a friend 
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comfort with certifie 
PRESCRIPTION SUN GLASSES 


Their eyes need the extra comfort that a pair of 
scientifically produced prescription sun glasses affords. 

Summer or winter, you will extend your patients a 
service when you suggest an extra pair of glasses 
that will give them maximum glare protection without 
affecting true color values. 

Your Benson Optical Supply House is well supplied 
to give you prompt and satisfactory service in this 
important item. 


MAIN OFFICE AND LABORATORY 
MINNEAPOLIS, MINN. 


COMPANY SINCE 1913 


BRANCH LABORATORIES IN PRINCIPAL CITIES 
OF UPPER MIDWEST 


“OPHTHALMIC 
LITERATURE”’ 


AN ABSTRACT JOURNAL IN ENG- 
LISH OF THE WORLD'S CUR- 
RENT LITERATURE ON OPH- 
THALMIC SUBJECTS 


Indispensable to the busy practi- 
tioner for quick reference and 
timely useful information. 

“Ophthalmic Literature” and In- 
dex (8 numbers) Yearly sub- 
scription—Four Guineas ($13.50 
U.S.A.). Published by British 


Medical Association. 
U. S. A. Agent 


GRUNE & STRATTON, INC. 
381 Fourth Ave. 
New York 16, New York 


accepted for the 


Will Pay You 


to look through the advertising 


pages of this Journal. 


We discriminate as to the quality 


and reliability of the advertising 


AMERICAN JOURNAL 


of OPHTHALMOLOGY 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 


REDSLOB ROCHON. MAGITOT 
BAILLIART DUVIGNEAUD HARTMANN 
HAMBRESIN JEANDELIZE FRANCESCHETTI 
AMSLER LEPLAT PAUFIQUE 
DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 
Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
iptions of clinical cases and reports of the proceedings of European oph- 


This review is published by Messrs. Doin & Co. 
8 Place de I’Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 
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A subscription to the Journal would be a most 


welcome gift to a friend. 


Fill in the form at the bottom of this page and 
mail with your check (rates: domestic $12.00; 


foreign $14.00) to Ophthalmic Publishing Com- 


pany, 664 North Michigan Avenue, Chicago 11, 


Illinois. 


Please send the American Journal of Ophthalmology for one year 
to the following residents and students 


Name 


Address 


Sign Gift Card from 


Your Address 
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Ophthalmologica 


International Journal of Ophthalmology 
Journal international d’Ophtalmologie 
Intern. Zeitschrift fir Augenheilkunde 


Organ der Schweizerischen Ophthalmologischen Gesellschaft - Organe de la Société Suisse d’Ophtal- 
mologie. Organ van het Neder. reams ~ Gezelschap - Organ of the Netherl. Ophthalm. 
iety 


Helvetia: 


M. So M. Amsler . Schintgen 
R. P. Wilson* Belgica: P. Bailliart* A. Franceschetti 

R. Bidault H. Goldmann Paleestine: 

eridionalis ppez - Bonnet eigenbaum 
: L. Hambresin C. Bourdier Hispania: 

A. Joki A. van Lint Jean-Gallois Polonia: 
R. C. J. Meyer* A. van der Straeten G, Jayle 
J. S. du Toit L. Weekers P. jeandelize Hollandia: W. Kapuscinski 

H. Lagrange 
America: Brasilia: P. Lemoine Dy M. Dubhing Portugal : 
H. Barkan L M R. Onfray Houwer 
E. V. L. Brown* ever Paufique G. F. Rochat Romenia: 
J. S. Friedenwald E. Redslob 
Jean-Sédan® Hungaria: N. Blatt 
AC Krause «Britannia Tsechoslovacia: 
F.H. Verhoef B. Goulden G. Valois A. Kettesy 
A. C. Woods Ida Mann E. Vehter T. Nénay 
A. M. Yadkin W. C. Souter G. Weill India Orient. 


. G.F. Cosmetatos 
N. Dasealopoulos V. Barriére* 
Australia: Finlandia: C. A. Gabriéldés 


J. R. Anderson® Hilja Teriskeli A. Trantas Editor principalie | 
J. A. Flynn M. Vannas* N. G. Trantas A. Faber 


Redactores: A. BRUCKNER-Basel, H. WEVE-Utrecht 


It is the task of “Ophthalmologica” to advance ovr knowledge in Ophthalmology by stimulating 
international co-operation. We publish: 


1. Papers in English, German and French. 

2. Reviews. One or more subjects of Ophthalmology will be reviewed every month, so that the 
~~ will obtain a comprehensive survey of all the publications which have appeared during 
the past year. 

3. Notes on practical questions. These columns are to be devoted to short interesting observations 
on cases occurring in everyday practice. They will appear in concise form, perhaps accompanied 

eports about activities of ical societies. 
of ophthalmological soc 


2 volumes of 6 parts each are published yearly. Subscription price U.S. $10 per volume 
plus $.60 postage 


S. Karcer Pususners, Baser. SwitzERLAND 


For U.S.A.: Albert J. Phiebig 
545 Fifth Avenue, New York 17, New York 
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Editores: 
Aegyptus: J.B. Uamilton Gallia: Ch. Israel 
Argentinia: ile: Neerlandica: 
F. Belgeri* C. E. Luca* J. G. van Manen* Turcia: 
B. Courtis B. Adamantiades 
M. Dusseldorp Dania: J. Bistis* N. L 
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The Belgard Lenscorometer 
originated by Austin Belgard 


. for 
ns 
measuring 
vortex 


distance 


Use the Lenscorometer in all cases of 
Aphakia and corrections of four diopters 
or more—a necessity to insure true trans- 
lation of prescription. 


Each $11.75 


Stereoscopic Cards 


by GUIBOR 
& 
I30 2 
86, 


Can be used with the Stereocampimeter, Syn- 
optoscope, Rotoscope and similar instruments ; 
also with regular stereoscope. Fer adults and 
children. 

Set $4.75 


SIMPLIFIED ASTIGMOMETER 


(Lebunsohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


Send for Literature 


EACH $9.75 


(Actual size 13%." x 14”) 


OPHTHALMIC 


INC. 


Medical Center Office: 


1920 West Harrison at Ogden Avenue 


7 OPTICIANS 


SERVICE 
\o’ 


109 N. Wabash, at Washington 
9th Floor STate 2-5362 
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MONOPLEX Offers 


for Professional Benefit... 


Monoplex 
All-Plastic Eyes 


Alterable at any time to 
conform to socket contour, 
comfortable to wear... 
natural in appearance. 

In manufacture, no toxic 
elements introduced. 


Orbital Implants 


Integrated and Buried types. 
Available in Methyl-Methacrylate 
and Kel-F. Monoplex Eyes are 

easily fitted to these implants. 


Contact Lenses 


Conventional type, 
custom-molded to exact 
specifications. 


American @& Optical 


COMPANY 
MONOPLEX DIVISION 
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